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GENERAL INTRODUCTION 


American Chemical Society Series of 
Scientific and Technohjgie Monographs 

By arrangement with the Interallied Conference of Pure and 
Applied Chemistry, which met in London and Ikiissels in July, 
1919, the American Ciiemical Society was to undertake the pro* 
duction and publication of Scientific and Technologic Mono- 
graphs on chemical subjects. At the same time it was agreed 
that the National Research Council, in cooperation with the 
American Chemical Society and the American Physical Society, 
should undertake the production and publication of Critical 
Tables of Chemical and Physical Constants. The American 
Chemical Society and the National Research Council mutually 
agreed to care for the.<?e two fields of chemical development. 
The American Chcraicul Society named as Trustees, to make 
the necessary arrangements for the publication of the mono- 
graphs, Charles L. Parsons, Secretary of the American Chemical 
Society, Washington, 1). C.; John K. Teeplc, Treasurer of the 
American Chemical Society, New York City; and Professor 
Gcllert Alleman of Swartlimore College. The Trustees have 
arranged for the publication of the American Chemical Society 
series of (a) Scientific and (b) Technologic Monographs by the 
Chemical Catalog Company of New York City. 

The Council, acting througli the Committee on National Policy 
of the American Chemical Society, appointed the editors, named 
at the close of this introduction, to have charge of securing 
authors, and of considering critically the manuscripts prepared. 
The editors of each series will endeavor to select topics which 
are of current interest and authors wlio are recognized as author- 
ities in their respective fields. The list of monographs thus far 
secured appears in the publisher’s own announcement elsewhere 
in this volume. 
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The development of knowledge in all branches of science, and 
especially in chemistry,, has been so rapid during the last fifty 
years and the fields covered by this development have been so 
varied that it is difficult for any individual to keep in touch with 
the progress in branches of science outside his own specialty. 
In spite of the facilities for the examination of the literature 
given by Chemical Abstracts and such compendia as Beilstein's 
Handbuch der Organischen Chemie, Richter’s Lexikon, Ostwald’s 
Lehrbuch der Allgcmeinen Chemie, Abegg’s and Gmelin-Kraut’s 
Handbuch der Anorganischen Chemie and the English and 
French Dictionaries of Chemistry, it often takes a great deal 
of time to coordinate the knowledge available upon a single topic. 
Consequently when men who have spent years in the study of 
important subjects are willing to coordinate their knowledge 
and present it in concise, readable form, they perform a service 
of the highest value to their fellow chemists. 

It was with a clear recognition of the usefulness of reviews of 
this character that a Committee of the American Chemical 
Society recommended tlie publication of the two series of mono- 
graphs under the auspices of the Society. 

Two rather distinct purposes are to be served by these mono- 
graphs. Tlic first purpose, whose fulfilment will probably render 
to chemists in general the most important service, is to present 
the knowledge available upon the chosen topic in a readable 
form, intelligible to those whose activities may be along a wholly 
clifTerent line. Many chemists fail to realize how closely their 
investigations may be connected with other work which on the 
surface appears far afield from their own. These monographs 
will enable such men to form closer contact with the work of 
chemists in other lines of research. The second purpose is to 
promote research in the branch of science covered by the mono- 
graph, by furnishing a well digested sunxy of the progress 
already made in that field and by pointing out directions in 
which investigation needs to be extended. To facilitate the 
attainment of this purpose, it is intended to include extended 
references to the literature, which will enable anyone interested 
to follow up the subject in more detail. If the literature is so 
voluminous that a complete bibliography is impracticable, a 
critical selection will be made of those papers which are most 
important. 
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The publication of these books marks a distinct departuro in 
the policy of the American Chemical Society inasmuch as it is 
a serious attempt to found an American chemical literature with- 
out primary regard to commercial considerations. The success 
of the venture will depend in large part upon the measure of 
cooperation which can be secured in the preparation of books 
dealing adequately with topics of general interest; it is earnestly 
hoped, therefore, that every member of the various organisations 
in the chemical and allied industries will recognize the impor- 
tance of the enterprise and take sufficient interest to justify it. 
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PREFACE 


Civilization and the progress of man have always depended upon 
the production of heat and energy. Before man there was no knowledge 
of the uses of heat and indeed it is only in the latter periods of man’s 
evolution that such uses began to be developed. To the development 
and uses of the fuel resources of the world we owe our present civiliza- 
tion and, directly or indirectly, practically every useful work known 
to man. 

The most concentrated and the most easily used fuels have been 
those most sought for and most used. The discovery of a new and 
more concentrated fuel has been followed each time by a notable in- 
crease in the number and importance of devices for the conversion of 
heat into other forms of energy valuable to industry and life. 

This volume has been written because petroleum has achieved such 
great importance as a concentrated fuel in American industrial life and 
because oil from oil shale promises in the immediate future to supple- 
ment the supplies of well petroleum, and, in the more distant future, 
when the supply of well petroleum gradually fails, to furnish the bulk 
of the oil needed. 

In this volume we have attempted to bring together such informa- 
tion as will give the reader a true and correct view of the shale oil 
situation and, even more imporUint, to furnish to the worker in this 
field a knowledge of what has been recorded in the printed word rela- 
tive to shale oil. With this last in view the abstracts of articles relating 
to shale oil have been made quite full and so far as possible none of 
importance has been omitted. It would te too much to hope that we 
have been successful in this effort and accordingly we would be pleased 
to be notified of any important published articles in this field which 
have been overlooked. 

The late Dr. David T. Day kindly made available his collection of 
(1781-1917) patents in this field. This collection formed the basis of 
Chapter 12 and we wish to here express our appreciation of this aid. 

, lb Chapter 11 we have in many cases made use of the excellent 
r^sumds published in Chemical Abstracts by the American Chemical 
Society. To Dr. Crane, the editor of Chemical AbstractSf we wish to 
e3q)re8s our thanks for permission to use these abstracts. 

9 
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Help and courtesies have been received from many other than those 
whose names appear in this Table of Contents. In particular we wish 
to mention and to thank Miss Margaret J. Stone, Mr. Myron W. Colony, 
Mr. Paul D. V. Manning and Mr. John C. Stauffer for the aid which 
they have given. 


Columbia University, 
New York City. 


Ralph H. McKee. 
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SHALE OIL 


CHAPTER 1 

SHALE OIL, A GENERAL VIEW OF THE INDUSTRY 
By Ralph H. McKee 

Since man first bcfijan U> use stored eneriiy he has Ixt ii dependent 
for fuels upon products stored away by nature many centuries rro. 
Such a supply will not last forever, but a perusal of the history of 
.man’s fuel and energy supply, with its continued introduction of new 
types and sources of fuel before the older ones have given out, makes 
one believe— a belief perhaps engendered by hope —that by the time 
our natural fuel rcvsources arc exhausted wc may have found ways to 
utilize the energy of the sunshine, the tides, and the waves. 

With the gradual exliau.«tion of the easily obtained concentrated 
fuels, future progress of civilization demands th:»t we look ahead to the 
prospect of the employment of those fuel resources whicli are more diffi- 
cult to prepare in a concentrated form from their natural diffused form. 

In the history of man we have passed from the era of the non-use 
of fuels to that of the development of concentrated fuels. Ahead of U8 
lies the era of the u.se of the less concentrated fuels. 

The present most important fuels are tho.se which can most con- 
veniently be produced and used. The>e are generally those most con- 
centrated in form. Early man had as fuel small branches of trees 
(^'fagots”), later he use(i larger wood, and the series continues with 
the use of wood charcoal, bituminous coal, anthracite, and cokes of^ 
various kinds. In the gas fuels the series may be said to be gas from 
wood, gas from rosin, gas from cannel coal, gas from bituminous coal, 
natural gae, and gas from cracking of oils. 

In the liquid fuels we have the early use of vegetable oils like olive 
oil, followed by fish and animal oils, oils from cannel coals, and oils 
from oil shale. Finally, we see the world's supply of petroleum rapidly 
being exhausted. With appreciation of the fact that the petroleum supply 

13 
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is exhaustible comes the demand that t^hnologists open up new fields 
of petroleum or find or make other oils which can be used in place of 
the petroleum products whose virtues have become well recognized only 
during the last two decades. 

At this point it may be worth recalling to the American reader that 
the word “petroleum” was used for shale oil and similar rock oils long 
before the drilling of the first petroleum well (1869). Indeed, the word 
was in use in England for such an oil at least as early as the middle of 
the 14th century. 

Of the possible products which can be used to supplement the supply 
of petroleum, oil from oil shale has the greatest promise, first, because 
of all the suggested new materials it alone gives products which the user 
can hardly, if at all, distinguish from the similar products made from 
well petroleum, and second, because shale oil is produced from the only 
raw material (oil shale) which is sufficiently abundant to supply the 
anticipated need for oil. Alcohol has been suggested as a motor fuel, 
but the supply of alcohol is not, and practically cannot be made suffi- 
cient to meet an appreciable part of the demand for motor fuel. If all 
the alcohol made in this country in a year was used as motor fuel, it 
would be able to supply almost exactly the fuel used by the automobiles 
of this country on a single July Sunday. 

True oil shale is a clayey or sandy deposit from which petroleum 
may be obtained by distillation but not by treatment with solvents. 
Tar sands or sand deposits which are saturated with oil or asphalt and 
froin which the oily constituents can be removed by solvents are not 
considered true oil shales. 

The great size of the oil shale deposits of the United States is not 
generally appreciated. The United States has furnished and is furnish- 
ing about two-thirds of the world’s supply of petroleum. Since the dis- 
covery of oil in Pennsylvania in 1869, about eight billion barrels of oil 
have bwn taken from the petroleum wells of the United States. The 
oil shales of the Gmn River formation in Colorado and Utah alone 
can furnish fifteen times this amount of oil. If we add to this the oil 
reserves in the form of oil shales in other states we have a total poten- 
tial shale-oil supply greater by twenty times than the total oil that the 
oil wells of this country have yielded in the past sixty years, and this 

without considering shales which produce less than 30 gallons of oil 
per ton. 


Oil shale deposits are in no sense limited to America: almost every 
country of the globe has similar, though not such extensive, deposits. 
In two of these countries, France and Scotland, oil has been made frwn 
oil shale for mow than seventy years. The shale oil industries in these 
countnes, though continuing to the present, have not been particularly 
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prospcrouB, owing to the severe competition of petroleum imported from 
America, Russia, and Roumanian 

These oil shale deposits vary among themselves, not only in yield 
of oil, character of oil, type and character of minor constituents, hut 
also in the gangue material which carries the organic oil-yielding con- 
stituents, The shales whose commercial utilisation can be expected to 
be started in the present decade vary in oil yield from fifteen to sixty 
gallons a ton. The character of shale oils varies as greatly as do the 
shales from which they arc produced; some are highly asphaltic, some- 
what like typical Califoniia crude petroleum; otliers have a paraffin 
content greater than that of the average Pennsylvania crude |wtroleum. 

From petroleum no nitrogen compounds of value arc obtainctl, but 
from oil shale ammonia and basic nitrogen compounds related to ])yri- 
dinc may be produced. Shales will yiehl ammonia (produced in the form 
of ammonium sulfate) in varying aniount^^ up to sixty pouinls per ton 
of shale and basic nitrogen compounds in amounts up to possibly fifty 
pounds per ton. Commercial yields from average shales will probably 
be about 33 per cent of these theoretical yields. 

Sulfur is objectionable in an oil and is difficult to remove from it. 
America’s largest oil shale deposits carry relatively little sulfur but 
some other depo.‘5its of importance yield high sulfur oils. One large oil 
shale bed in England yields an oil containing more than 0 per cent of 
sulfur — far too much to permit the oil to be refined by present known 
methods. Until a practical method of removing this sulfur has been 
devised, such high sulfur oils will probably lx* of little value. 

Petroleum has found an ever incrcjising use and has now become 
an essential of modern civilization. Estimates of the United States Geo- 
logical Survey and the United SUites Bureau of Mines indicate that the 
United States is approximately at the peak of its petroleum pnxluction, 
and that wdthin a ver}' few years the production of petroleum in the 
United States will begin to fall olT. Moreoxtr, the Geological Survey 
believes that the probability of discovering any more large fields of petro- 
leum in the United States is remote, and therefore that petroleum pro- 
duction in the future can be calculated fairly closely. 

On the other hand, the American consumption of petroleum is increas- 
ing yearly by more than fifty million gallons and since 1912 has nor- 
mally been larger than the production. National power, incrcaw of 
population and industry, and the development of modem types of civili- 
zation depend upon an adequate supply of energy. The most convenient 
and efficient form of energy now in use is that of petroleum, particularly 
in its application as a fuel for the internal combustion engine. 

♦For a detailed history and diwuseion of the Scottish and French vhalc oil 
industries see U. S. Bureau of Mines Bulletin 210 of 1024, cf. Abs. 1086. 
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The exhaustion of a natural resource is always deplorable, but tiie 
utilization leading to exhaustion often results in material gains which 
should not be overlooked. In a large measure the using up of American 
petroleum has been offset by the advances of industries and greater con- 
veniences of modem life which it has made possible. 

The relation of consumption to production of petroleum in the United 
States is shown graphically in Figure 1. 



Fig. 1. ^Production and consumption of crude oil in the United States (exclusive 
of exports of refined products). 

The deficiency between supply of and demand for petroleum has 
been met by importations from Mexico and to supply the deficiency the 
United States has taken 60 per cent of Mexico’s prixluction. TTiis Mexi- 
can production has been almost all from one general oil-producing zone, 
a zone that apparently is now well on its way to spe^y exhaustion. 
The future production of Mexico and other countries of the Western 
Hemisphere is problematical, and may be dependent on higher prices for 
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»i! to pay the increased costs of production in remote places an^ of 
npeline transportation from inland fields to tidewater. 

The largest producing oil district in the United States is that ot 
)klahoma, Louisiana and Northern Texas. Accordingly, the price changes 
of this **mid-c<Mitinent” crude oil largely detejmine the market price 
of crude oil from the other American fields. The variation of price of 
oil is shown in Figure 2. 



Pig. 2.— Price change;! of Mid-Continent crude oil (Jiinmiry pricea). 


At the pr^ent day the automotive indusir>' practically carries the 
petroleum industry. Although gasoline is only 25 per cent of the crude 
oil from which it is made, it jrields half the revenue of the oil industry. 
In 1915 the average price of gasoline was eleven cents per gallon; in 
1920 the peak price was three times as much and it has since fallen 
The yield of gasoline from crude oil in 1915 was 11 per cent, while in 
1924 it was 36 per cent The very rapid increase in gasoline production 
and consumption and the related growth of the automotive industry 
are easiest shown in the form, of tables and curves. 
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Fig, 3— Per cnpila consumption of petroleum in the United States. 


TABLE I 

Year 


Gjusoline Production 
in United States in Gallons* 


1917 2 , 850 , 000.000 

1918 3 , 570 . 000,000 

1919 3 , 958 , 000,000 

1920 4 , 882 . 000,000 

1921 5 , 164 . 000,000 

1922 6 , 202 , 000,000 

1923 7 , 556 , 000,000 

1924 8 , 966 , 680,000 


* About 15 per cent of the total gasoline production is made by cracking heavier 
oils and about 12 per cent is recovered from casinghead gasoline. 


Table I shows the rapid increase in gasoline production in the last 
few years. Figure 3 shows even better the past history of petroleum 
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consumption and its close relation to tlie automobile industry. Note 
that though the automobile was first used shortly after 1900^ it did not 
become popular until about 1910. 

Data of automobile production in tlie United States are given in 
Table II. It is difficult to estimate what the “saturation point’' of the 
United States for passenger cars, trucks, and farm tractors will be, but 
it will probably reach a total of over twenty million. The total regis- 
tration in the United States as of Jan. 1, 192r), was 15,597,628 passenger 
oars and 2,142,608 motor trucks. The Jan. 1, 1925, world registration 
of motor-driven cars was 22,700,094. 

TAUIJ* 11 

Ai;T()M<.)Hii.r Phouiution in tiik Usm^ States* 


Voar Pa-ssonpor C'ars Motor Trucks 

1912 m.m 2'i,(X)() 

1913 'mi,r>(KJ 23..5(K) 

1914 513.679 ‘r».375 

1915 81H.018 74.000 

1916 1.493.617 IKl.OOO 

1917 1.710.71*2 128,157 

1918 92C.:18S 227,250 

1919 1.657.652 310,304 

1920 l.SS;U58 322.039 

1921 1.511.000 147.550 

1922 2.10C;i90 252,008 

192;i 3.630,599 376.257 

1924 (('.-t.) 3.I(K».(KK) 3,50,000 


*l’ractor8 arc not iiiiliulfd in fins fahic, but amount l,o about half llir* number of 
motor tnirks. 

Even Figure 3, which sliow.s the rapid per capita increase of petro- 
leum consumption, does not tell the whole truth of the expansion, since 
the perccnt;ige of gasoline ol)t.ainc<I from cnale petroleum has been con- 
siderably incrcaswl by new cracking methods, by improved refining proc- 
esses, and by lowering the grade of gasoline sold. By tlu^sc methods 
a barrel of crude oil now yields .‘i.s much ga.^oline as was obtained from 
three barrels of petroleum ten years ago. At present (s<!e Figure 4) 
about 36 gallons of motor fuel arc protlmaMl from each hundred gallons 
of average crude oil. On the ba.sis of our present knowledge, it seems 
probable that in the future tliis yield can be increased to nearly 45 gal- 
lons of gasoline per hundred gallons of crude oil. The incrciised yield, 
however, will be at the expense of fuel oil, which has largely been sub- 
stituted for coal, and eventually may tend to diminish the production of 
lubricants. 

There has been no commercial cracking of shale oil. The results 
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obtained in experimental laboratory runs, however, indicate that shale 
oil cracks to form gasoline as and with as good yields as ordinary well 
petroleum and that the resulting crude gasoline can be readily handled 
by refining processes of the ordinary type. 

It is apparent that in the near future a shortage of petroleum and 



gasoline may be expected. The probable most important methods of 
meeting this shortage are discuss^ below; 

1. The price of oil products may be increased, and this will lead 
to greater economy in the use of petroleum and to the use of lighter 
cars which will give greater fuel economy than present American auto- 
mobiles. Consumption of gasoline per oar per year has already fallen 
from 600 gallons to about 400 gallons. It is worth noting that in this 
country 30 cents a gallon is considered a high price for motor fuel, while 
in most other countries gasoline at a price of 60 cents a gallon is con- 
sidered reasonable. 
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AtttoBK)tive engines may be modified or redesigned to use a fuel laie 
volatile than present-day motor fuel, and thus permit the use as motor 
fuel of a larger fraction of crude petroleum than is now possible. Change 
of en^ne design to obtain the advantages of higher compression pres* 
sures is certain to follow the development ol ^'anti-knock’’ compounds 
such as tetraethyl lead, the mixture of small amounts of which with 
ordinary gasoline permits the use of high compression pressures without 
the "knocking” which would ordinarily result. The use of surface cata- 
l 3 rtic coatings, such as Katalitc, on the walls of the combustion chamber 
of the motor promises decidedly greater mileage from a gallon of fuel. 
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All these factors will increase fuel economy and gb far to forestall 
the impending shortage of motor fuel. 

2. Use of coal by-products and alcohol. Benzene, an oil more com- 
monly designated by its German name “benzol”, is a by-product recov- 
ered in making coke from coal by modem methods. It is much used 
as a motor fuel in continental Europe, though it freezes at a relatively 
high temperature (42'’ F.) and tends to give excessive carbon deposits 
in engine cylinders. Since it is a by-product of coke manufacture, in- 
crease in demand for benzene will not materially influence its produc- 
Uon. In this country benzene has been used commercially as a motor 
fuel only when mixed with other fuels such as gasoline or alcohol. * 
Much has been said and written to the effect that alcohol and alcohol- 
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ether mixtures will be the motor fuel of the future. In trc^ical countries 
alcohol may ultimately be an important motor fuel, but it is not likely 
to be in the United States. No method is known of getting even fair 
yields of alcohol from wood and, on the other hand, starch and sugar 
crops are too valuable for human and animal food to permit the use 
of the necessary acreage for growing such crops primarily for alcohol 
production. However, alcohol production will undoubtedly be increased 
by more complete use of waste molasses from sugar production, of the 
waste liquor from sulfite pulp and of the culls and occasional over- 
production of starch crops such as potatoes, sweet potatoes, com, etc. 



Fig. 6. — Old shale 8till of Moriiion.'^, near Juab, Utah. 


Alcohol is a satisfactory motor fuel and in engines properly designed 
gives high efficiency even though its calorific value is iow. When alcohol 
is mixed with ether, as it normally is in motor fuels, the ether increases 
the tendency of the engine to “knock”. It is also difficult to obtain the 
mixture free from traces of acetic acid, the presence of which causes 
corrosion of storage tanks and shipping containers. This corrosion and 
also the detonation (“knock”) can be reduced and even avoided entirely 
by adding such a material as aniline, the use of which is limited by Its 
high cost. 
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3. When oil shale is heated in closed retorts, it yields an oil known 
as shale oil. From this shale oil motor fuel of the gasoline type can 
be obtained in quantity by refining methods generally of the same nature 
as those used in refining petroleum. As has been stated earlier in this 
chapter, enormous amounts of oil shale are available and accordingly 
the available crude petroleum ami gasoline are de|)endent only upon a 
knowledge of adequate technical methods, coupled with the installation 
of proper plants for mining, retorting, and refining. With proper techni- 
cal knowledge and proper cfiuipimait, commercial shale oil production 
will come ns soon a.s it can lx* prtKluced profitably. 

Oil shale mining methods arc gem rally .similar to bituminous coal 
mining methods. Because of the greater toughness of oil shale, about 
a third more dynamite i.s required than for mining coal under parallel 
conditions, but, on the other hand, (dten there may be no objection to 
the formation of the fines which are so objectionable in* coal mining. 
Auger drills have been sati.sfactory for mining oil shales in Scotland 
and also for some American shales, though much is yet to be learned 
regarding mining methcKls and etjuipment for all our most important 
deposits. In underground mining a s(‘nm about three feet thick is the 
minimum working vein of oil shale. Kighteen cubic feet of average oil 
shale in place weighs a ton ami when broken it occupies two-thirds more 
space. On the ba.sis of Scottish practice the mining waste will average 
about 20 per cent. In the I'liitcd Stato mining of oil shale is greatly 
facilitated by the horizontal position of (he dciawts and their height 
above the valleys, where th(' rel<u1iiig plants would be located. 'I'lie 
shale strata in m.any of the deposits are exceptionally thick and rich. 
It is not probable that gas and dust expi<)sions will he a hazard in most 
oil shale mining, though experimental <*vi«lrm*c imiicates tJie possibility 
of danger from du^t explosion^ when rie h shah s are to be mined. 

The undergrouml miner m/iy b<* e xjxTted to mine a maximum of 
ton tons and an average of six teuis of oil shale per day. The coal 
miner ordinarily works less than a t4>tal of six month.s a year because 
of the seasonal demand for coal tind frec|ucntly ina(i(‘quate transporta- 
tion equipment. In an oil shale mine employment shejuld be ne'arly con- 
tinuous, ns the product will be u.sed at the point of jwoduction and sea- 
sonal variations can easily be taken care? e)f. This will mean a more 
stable type of labor and, corrc.'jpomlingly, a ndativcly lower mining 
cost than for coal. 

Some American and foreign oil-shale? deposits are at or near the sur- 
face and thus can be mined by power or steam shovels. These few 
deposits, accordingly, may be mined at co.«ts much less than those of 
the many deposits which will have Ije mined by underground methods. 

The present United States law no longer permits oil shale claims to 





8HALB OIL, A GENERAL VIEW OF THE INDUSTRY W 

[)e located and brought to patent and private ownersJiip by aaaeaameiil 
vork on tbe claim and payment of the government fees. Although there 
has been great interest and acti\ity in oil shale lands, but one oil idmle 
lease has been filed under the new Land Leasing Law which went into 
effect in February, 1920. The various corporations and individuals which 
have made real investments in oil shale land have exclusively taken up 
land under private ownership, i.e., land taken from the Oovernment 
under laws in force previous to the present oil shale land leasing law. 

Regulations pertaining to oil shale leases on public lands under the 
general land leasing law are objected to by many who are interested 
in oil sliale development. The regulations have not been tested in actual 
oil shale leases, though the regulations of Uie same law applying to oil 
leases are in satisfactory operation. 

Those who find objections to the general land leasing law emphasise 
the following among other requirements as those which would so affect 
a manufacturing plant such as a shale oil plant that the law could nOt 
be obeyed without forcing the plant into bankruptcy. 

1. Products of plant shall be sold at prices acceptable to the Secre- 
tary of the Interior (§5 of Lease). 

2. The company must not assign or sublet the lease (§4f). In 
other words, the company cannot issue bonds or preferred 8to(’k or in 
any way offer its property, including lease, as security for any loan 
needed by the company. 

3. “A royalty of per centum of the market value^’ ot tlie prod- 

ucts is charged (§ 6) independent of whether the products arc crude oil 
or those refined products on which much labor and expense have been 
expended. 

4. The Secretary of the Interior fixes new royalties at the end of 
each twenty years, and even if thene royalties are excessive the plant 
management must accept them or give up its lease and property to the 
Government (§10). 

5. The plant must leave '‘no available mineral abandoned where 
mining is being conducted" (§ 4 g). The Government has indicated that 
oil shale yielding 15 gallons a ton is "commercial shale" and accordingly 
it might compel a plant to mine this shale, though it sent the company 
into bankruptcy, rather than permit the mining only of the shale 
yielding above, say, 30 gallons oil per ton and make a profit thereby. 

It has been shown earlier that the demand for fx;troleum in this 
country is increasing at the rate of over fifty million barrels a year. If 
this increase continues it will require each year seventy-five new plants, 
each handling 2000 tons of oil shale a day, and representing an invest- 
ment of perhaps a million dollars each, to produce sufiicient oil to meet 
simply this yearly increased demand. Other than shale oil there is in 
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prospect DO source of fuel oil or gasoline or gasoline substitute which 
promises to furnish even a minor part of this demand. 

Shale oil is now giving commercially, though not in large quantities, 
motor gasoline, tractor fuel, kerosene, light lubricating oil, medium lubri- 
cating oil, flotation oil and paraffin wax of several grades. So far a 
satisfactory heavy lubricating oil has not been made from shale oil. 
However methods of refining shale petroleum different from those in 
common use for well petroleum will undoubtedly be developed and with 
such a development different and additional useful products will un- 
doubtedly be made. 
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CH.yn'ER 2 

ORIGIN OF OIL SHALES 
By R. D. Geokge 

Nearly all black shales owe their color to the presence of earhonn- 
ccous matter derived from plant or animal remains. Dcj)endinR upon 
the extent of the change which these shales have undergeme since their 
deposition, the organic remains may still retain much of their original 
form and composition, or they may have been partially or wholly bitu- 
minized. In this pnx'ess they lose ver>- largely their original form and 
undergo important chemical changes, in which much of their volatile 
matter is lost. The extreme change is characterized by the loss of all 
volatile matter and the separation of free, residual carbon: the graphitic 
shales arc thus formed. 

Black shales containing volatile carbonaceous matter and, therefore, 
capable of yielding inflammable gases and oil, occur in the sediment^iry 
formations of practically all gcol(»gicaI ages from the Belt scries of pre- 
Cambrian age to the peat-bog clays in process of formation today. 

But if, in using the term “oil shale*', we limit its application to shale 
which may be rcganled a.s a possible conimen*ial source of oil, only a 
very small percentjige of the .‘^hale of this or any other country will be 
classed as oil shale. 

The name “oil shale’' has been ai)plied to deposits of whlely differ- 
ent character and origin, but having the eommon property of yielding 
oil by distillation. These deposits may be groupcnl as: 

1. Shales partially or completely .«aturaU>d with oil from an outside 
source. Evaporation and other changes may have converted the oil into 
a bituminous or carbonaceous residue. 

2. Lignitic and coaly shales. 

3. 'Torbanites, including Boghead coal, kerosene shale, canncl coal 

4. True oil shales. 

From groups 2, 3 and 4 oil or other bituminerwi moiUrr is ohioified in 
commercial quantity only by destructive distillation. They are largely 
or wholly pyrobituminous. 

In deposits of the first group the oil fills the pores and joint spaces, 
and follows the openings along stratification and fault planes. By fol- 
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lowing joints and stratification openings it may surround but not satu- 
rate masses of fine textured but slightly porous rock. The outer borders 
of the deposit will be very irregular, owing to further penetration of 
the oil along the more porous strata. These shales yield the ordinary 
odor of petroleum without being bruised or cut. In the laboratory the 
liquid oil is easily removed by gasoline and other solvents, and even the 
residual bitumen resulting from inspissation is conunonly quite readily 
soluble. 

Those of the second group always contain films or laminae of fairly 
pure, friable coal between layers composed largely of inorganic matter 
but containing many grains and much powder of a coaly character. 
When burned they yield the characteristic odor of burning coal. The 
oil distilled from them is rich in aromatic hydrocarbons, and contains 
other characteristic products of coal distillation. It commonly smells 
distinctly of phenols (carbolic acid). 

The deposits of the third group are well represented by the torbanite 
of Bathgate, Linlithgowshire, Scotland, and the kerosene shales of New 
South Wales. They may be regarded as the middle member of a series 
including oil shales, torbanites and true cannel coals. The leaner and 
less coaly torbanites grade downward into oil shales. The more coaly 
torbanites grade into the true canncls. Under certain conditions of depo- 
sition the biochemical, chemical and dynamochemical processes at work 
on the organic matter were so controlled and correlated as to convert 
it into the raw material for future oil fields, but the earth movements 
necessary to the actual distillation and storage of oil did not occur, 
and the deposits are still in the oil shale stage. Under other conditions 
the operation of these processes were so controlled and correlated as 
to produce true cannel coal. Between these extremes were conditions 
of deposition which so controlled and correlated the operation of the 
processes of change as to give a product intermediate in character be- 
tween an oil shale and a typical cannel— that is to say, a torbanite. 

In many oil shale deposits there are gradations to torbanite and 


In the fourth group are what may be called the true oil Bhales, though 
no clew-cut dividing line can be drawn between them and tlie poorer 
torbMites. Here belong the oil shales of Scotland, France (in large 
part), New Brunswick, Nova Scotia (largely), Colorado, Utah, -Wyl 
mmg and many others. > 

They are shales in which organic matter was intimately minified with 
TTfu.r at the time of deposition and 
ailetea (bituminiBed) in aucb a way as to yield petroleum by destruc- 
tive distillation. 

They are not merely porous shales into which oil or ofher bituminous 
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nm^ has penetrated. An examination of true oil shales rarely reveals 
the presence of oil as such. But if deeply buried oil shales in contact 
with porous strata were subjected to the geodynamic processes which 
havi produced oil fields, the distillation and storage of oil would take 
place and an oil field would be formed. The free oil occasionally found 
in oil shale deposits may have been developed by dynamic pitK'esses 
too feeble or of too short duration to carry to completion the making 
of an oil field. In some dej)osits the presence of free oil is due to the 
intrusion of molten igneous rocks. In others the oil may have seeped 
or filtered into the strata. 

Solution tests show that but little of the oil obtainable from the 
normal dry shale e.vists in the rock as true hydrocarbons. If bituminous 
matter had seeped into tlio rock series containing tlie oil shale strata 
it would have chosen the porou.« layers, but it is a notable fact tliat 
in many cases the sandstones assewdated with oil shales are extremely 
poor in organic matter, and that the richest shales are the closest tex- 
tured, and least porous. In many shales the volume of kcrogen far 
exceeds that of the inorganic matter. When a chip of rich shale is 
leached of its inorganic matter and .sofUaied by alkali it consista of a 
spongv' matrix of extreme fineness in which may be bedded identifiable 
plant remains. Under the microscope a thin section of the rich shale 
shows an extremely fine ground mass of mure or less altered (bitu- 
minized) plant matter in which arc b<’ddc<l such highly resistant plant 
remains as spores, spore cjises, pollen and pollen exines, grains of resin 
and wax. The lc.<is rich shales, in many cases, show a larger proportion 
of recognizable material, among which are slireds and fibers of the less 
resistant plant matter, and cell structur( may be observ’cd. It is mainly 
from those substances that the oil is formed when the shales are sub- 
' jeeted to destructive distillation. 

The general similarity of the geology of oil shales to that of coals 
suggests that the geologieal conditions ami proec.‘*se8 favorable for the 
making of the one were also those required for the making of U)C other. 
Both were formed in swamps:, lagoons, deltas, estuaries and lakes. 

The waters of the basins were prevailingly from the land, and fresh, 
but occasionally the coastal basins were invaded by the sea and brackish 
or marine water conditions exist’d temporarily. A few coal and a few 
oil shale deposits were f)rohably formed largely or wholly under marine 
conditions. Until quite recently it was <*oininonJy held that the atmos- 
phere of coal-making periods was especially rich in carbon dioxide and 
was otherwise unlike tijat of the present; tliat the climatic conditions 
were unusual, and that a highly specialized vegetation formed the deposits 
which later became coal. Later study Uaa ahowu that the coSk depoait* 
were lormed irom the characteristic 'vegetation of the period under an 
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atmosphere not unlike that of the present and subject to normal climatic 
conditions. In brief, it has been shown that the coals were developed 
from deposits formed just as the peat deposits are being made today>— 
that peat formation is the first stage of coal-making. , 

Rich oil shale is of exceedingly fine texture, breaks with a smooth 
conchoidal fracture, has a dull silky or satiny luster, and when un- 
weathcred shows but little evidence of structure. It kindles readily and 
yields a relatively large amount of volatile matter. In these particulars 
it resembles canncl coal. An examination of thin sections under the 
microscope reveals the presence of vegetable matter in various stages 
of disintegration, from shreds of wood, bark and leaves retaining their 
normal forms and cell structure, to a matrix evidently composed very 
largely of vegetable matter so completely macerated or pulped as to 
retain no identifiable features. In these respects it resembles lignite and 
sub-bituminous coal. In addition to these materials, sport's, pollen grains, 
exines of spores and pollen, grains of wax and resin are sometimes abun- 
dant. In canncl (‘oal these substances greatly predominate. Under heat 
many of the richer shales coke, and in this respect they resemble the 
coking coals of the bituminous group. Inorganic matter is abundant, 
extremely fine and is intimately mingled with the organic material. It 
consists mainly of clay, but fine sand, calcium carbonate, iron oxides 
and iron carbonate are commonly present. Iron sulfide, in the form of 
maroasite and pyrito, is a common constituent. Animal remains such 
as those of .fish, crustaceans (especially entoraostraca), insects, larvae 
and others are common in some oil shales. The Utica shales and Kim- 
raeridge shales contiiin abundant aquatic faunas. Animal remains of 
various kinds arc also found in the coals, but are less abundant than 
in oil shales. 

Tlie masses of vegetable matter which developed into coal were 
formed in basins from which for long perioiis of time inorganic sedi- 
ments were shut out. Periods of accumulation were abruptly ended by 
the incoming of inorganic sediments forming strata of greater or less 
thickness over the vegetable matter and effectively sealing it from the at- 
mosphere and the agencies of subacrial decay. 

Oil shales were formed in open basins in which the deposition of 
inorganic sediments went on without important or long continued inter- 
ruption during the accumulation by growth (or otherwise) of the vege- 
tation which forms the carbonaceous and pyrobituminous matter of the 
shale. The relative proportions of organic and inorganic matter vary 
widely in the oil shale strata, and may be due to variation in the rate 
of vegetable accumulation or the rate of inorganic sedimentation or both. 
So far a^the central portions of the basins were concerned only the 
finest sediments were carried in, and at times the amount was so meager 
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that it did not amother even small and veiy frail plants rooted in the 
muds of the basin floor. In the Colorado oO shales the microsoope 
shows the presence of very delicate, soft bodied plant forms, possibly 
algae, which were slowly buried in their growing positions. The kero- 
sene shales of New South Wales contain many rhisomes of Glossopteris 
in their growing positions. Shells of lingula are found in the Scottish 
oil shales in the positions characteristic of life. 

The very diverse character of the plant remains in certain oil shales 
suggests that some of the material was floated to its place of burial, that 
other was carried by the wind, and that in places a very considerable 
part grew where it is now buried. 

In some shales the presence of strata containing great numbers of 
curled, polygonal chips of sun dried clay shows that the floors of the 
basins were, at times exposed as mud flats, but such periods of exposure 
appear to have been short. In a number of shale deposits small lenses 
of torbanite and impure cannci coal show that in parts of tlic basins 
the supply of oxygen was sufficient ti> i>ermit rapid biochemical and 
chemical changes in the vegetable matter. The rate of inorganic sedi- 
mentation was too slow to bury the material and check these changes 
until they had accomplished the destruction of all but the most resistant 
parts of the vcget(\tion such as spores, pollen, spore and pollen exines, 
resin and wax, the materials of which cannel coal is largely composed. 
These conditions may have occurrcnl where there was a suflTiciently rapid 
exchange of water to effect oxygenation, but too far from the margins of 
the basin to receive much inorganic matter. 

Such appear to have Ix’cri the general conditions under which the 
oil shale strata were formed. Following these periods were times in 
which the sediments deposited contain little or no organic matter. In 
some places the changes arc abrupt, in others very gradual. The change 
of the lake floor from a garden crowded with vegetation to a barren 
mud or sand expanse may have been due to the deepening of the basin 
to such an extent that plant life ceased or became very meager; or it 
may have been caused by such rapid sedimentation that all plant life 
was smothered, and for a long time did not again get possession of the 
lake floor. If the change were due to deepening of the waters there 
would be a return of the vegetation when sediments had again filled 
the lake so that the bottom lay within the rone of depth at which plant 
life could flourish. If it were due to too rapid sedimentation it must 
have been accompanied by subsidence of the lake floor in order to 
make room for the considerable thicknesses of strata practically free 
from organic remains. These periods of dominantly inorganic sedi- 
mentation ended with a return of vegetation of the same kind and 
characterisric of the same depth of water. 
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The changes which mark the passage of vegetation to coal may be 
classed as biochemical, chemical and dynamochemicaL Fungi and bac- 
teria are chiefly responsible for the biochemical changes. The strictly 
chemical are attendant upon and consequent to the biochemical. The 
dynamochemical are confined largely to the period following the burial 
of the plant material. 

The materials of which plants are composed are many, and possess 
widely differing powers of resistance to the agencies of decay. Coals 
are formed very largely of residues from plants, and the longer the agen- 
cies of decay worked upon the plants, and the more unhindered their 
operation the more completely are all the readily destructible parts re- 
moved and the greater is the proportion of the resistant parts such as 
spores, pollen, spore and pollen exines, waxes, resins and fats. Thus it 
comes about that the higher grades of cannel are composed very largely 
of spores, spore exines, resins and cuticles. 

In the coal basins the processes of disintegration would go on largely 
unhindered. In the oil shale basins the conditions of life— both of the 
plants forming the carbonaceous part of the shale and of the fungi and 
bacteria responsible for the biochemical changes — would be very differ- 
ent. The prompt burial of the plant remains would retard if not stop 
entirely the activities of these organisms. The clay would also modify 
the purely chemical processes by shutting out oxygen from the vegetable 
mass. Putrefaction is notably retarded and under certain conditions 
arrested by contact with clay. The period of operation of these agencies 
would be much shorter and their work would be much less complete. 
As a consequence wc find in the Tertiary shales of Colorado, algae and 
other plant remains only slightly altered. The dynamochemical processes 
would not be the same under the different modes of burial of the oil 
shale-making plants and the coal-making plants. In most shale de- 
posits these processes have progressed slowly on account of the non- 
porous enclosing clay which would prevent the escape of the gases formed, 
and retard devolatilization. 

In the matter of condition of the plant remains lignite bears the 
closest relation to oil shale. In general the lignites are the later coals 
and the agencies of change have operated on them a shorter time. Many 
of the oil shales are geologically very old but the conditions of formation 
and burial retarded and arrested the processes of change, and the results 
are comparable in these respects. 

The texture of cannel coal is due to the extreme fineness of the com- 
ponent plant matter. That of oil shale is due to the extreme fineness 
of the inorganic matter which usually forms the greater part of the 
mass. The similarity of fracture is a natural result of the fineness of 
texture. The relatively high amount of volatile matter of the oil shale 
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b probibly due to the slow loss of the volatile content throuf^ the pro* 
teetion afforded by the clay in which the debris is burled. Lignite la 
high in volatile matter because of the incompleteness of chemical and 
dyi^ochemical changes. In part, the high volatile content of shales 
is doe to the very large proportion of spores and like matter it contains, 
and the very slow progress of devolatilisatioD of these very resistant 
materials. 

The ooking of coal is believed to be due to the presence in the coal 
of true hydrocarbons of ccrtjnn forms. That true hydrocarbons exist 
in the richer oil shales there can be little doubt. 

The laboratory history of the coal basin differed in many respects 
from that of the oil shale basin, and the finished products are corre- 
spondingly unlike. 

It may be said that lean oil shale and rich cannel coal form the 
extreme ends of a series in which there are no abrupt breaks. This 
is true as to the proportion of organic and inorganic matter in the 
original deposits, and in the extent or completeness of the biochemical, 
chemical and dynamoohemical changes which have ti\ken place. In 
the shales the more resistant materials arc mingled with less resistant 
matter in varj^ing proportions. In the canncls tlic more resistant or end 
products of change predominate. The development of true hydrocarbons 
has scarcely begun in some shales, whereas in canncls it appears to have 
advanced far. 

Concerning the part contrihuted by animal remains to the pyrobitu- 
minous matter of oil shale, there appears to be wide difference of 
opinion. So far as the Colorado, Ctah and Wyoming shales are con- 
cerned there is but little evidence to show that they have contributed 
in any appreciable way. Of many slides examined not one showed a 
recognizable trace of animal remains. On the other hand the Utica 
shales are rich in animal fossils, but contain little or no recognizable 
plant matter. The Kimmeridge shale of England contains a rich Juras- 
sic fauna. Many fish remains are found in the Scottish and New 
Brunswick shales but in most of thorn plant remains predominate. Ento- 
mostraca shells are extremely abundant in the rich torbanite shales of 
Queensland, and one writer says that plant remains arc scarce. The 
oil shales of Brazil contain organic remains of boUi kinds. Shales from 
Peru yield an oil having an odor closely n*»cmbling that of pine tar, 
but neither plant nor animal remains are recognizable in the material 
examined. The Ohio shales are rich in spore cases of rhlzocarps allied 
to Salvinia of the present day. 

It would seem probable that both plant and animal remains may 
contribute to bituminous matter, but the weight of evidence favors plant 
remains as the important source of the hydrocarbons. The close geo- 
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logical relationship of oil shales and coals points in the same direction. 
There is nothing in the character of shale oil which would aid in decid- 
ing its ultimate origin. 

With respect to the resinous character of the spores, it has been 
pointed out that resins when subjected to destructive distillation yield 
aromatic hydrocarbons, whereas the destructive distillation of oil shales 
rich in spores and pollen yields mainly paraffins and olefins. Resins 
are more or less soluble in alcohol, ether, naphtha, and oil of turpentine, 
but many oil shales containing these bodies are very slightly acted on 
by these reagents or by carbon bisulfide, benzol, carbon tetrachloride 
and other similar solvents. 

Many widely differing theories have been advanced regarding the 
origin of torbanites and oil shales. The following quotations and ab- 
stracts will servo to illustrate the range of views. 

After discussing certain features of the kerosene shales of New South 
Wales Professor David says: “It is possible, therefore, that the oily 
character of these shales may be chiefly due to the local accumulations 
of showers of minute spores or sporangia or seeds, with a certain ad- 
mixture of peaty material from the swampy ground in which the 
(associated) coal was formed. . . . Examined under the microscope by 
transmitted light, the small, spherical, resinous-like bodies, of which 
the shale is chiefly composed, are seen to possess a decided organic 
structure. . , . Numerous aggregations of minute spindle-shaped or club- 
shaped bodies are seen to occur in each globule, and recall the appear- 
ance of zoospores in some forms of algae. ... At all events, in the 
present state of our knowledge, it may be asserted that kerosene shale 
was probably formed in lakes, and that it was formed from minute plant 
bodies, probably either sporangia or algae.’^ 

Dawson, J. W. (Acadian Geology, p. 339 of 1868), in speaking of 
stellarite (which must be classed as torbanite or very rich oil shale), 
says: “The mineral known as stellar coal is, as I have maintained in 
previous publications, of the nature of an earthy bitumen, and geologi- 
cally is to be regarded as an underclay or fossil soil, extremely rich in 
bituminous matter, derived from decayed and comminuted vegetable 
substances. It is, in short, a fossil swamp muck or mud.” 

Many authors note the very frequent transition from boghead and 
cannol coal to oil shales, and express their belief in a common mode 
of origin. 

Cadell, H. M.^” in discussing the Scottish shales states that 
Entomostracans, with fish and plaUt remains arc exceedingly common 
and that Entomostracans compose the body of the Gray Shale in which 
they occur “squeezed together like grains of linseed in a piece of oil-cake.” 

In a recent paper before the Mining Institute of Scotland the 
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flame author states that tlie most natural explanation of tlie origin of 
oil shale is that the shales were originally beds of fine silt or clay, 
deposited in lakes or lagoons near the shores of a Carboniferous land 
area, and the impalpable mud was mixed with a large quantity of 
vegeUble or animal matter, like the black vegetable slime that was 
washed of! a peat moss. 

Bertrand and Renault (Soo, d’Histoirre Naturelle d’Autun. Bull. 9, 
pp. 193-292, 1896) believe that the bodies called spores and resinous 
masses by Dawson, David, Balfour and Huxley were gelosie algae, 
similar to Volvocincac, and which, together with other vegctj\ble debris, 
were suspended in a fundamental jelly which they called Phytosymase. 
The algae were su))posed to collect and become impregnated with bitu- 
minous matter from outside sources, thus giving the bitumen content of 
the shale. White accepts rather fully the lindings of Bertrand 
and Renault, and says that the bituminous matter might be “derived 
from the decomposition of the ass(H‘iat(Hl fatmal eh'inents, or juThaps 
in part from the putrefaction of great mimbens (»f the original algae.’* 
He found that micro-algae formed “a considtTable part of the oil shale 
reported t-o have come from the Penninn of Brazil and tlie Kocent* of 
Arkansas.” 

In disous.‘<ing the origin of the oil shales of Colorado, Utah and 
W'yoming Davis says (U. S. Ceol. Survey, Bull. G9l of 1919): ”Thc 
rich shales .arc ver>' compact and almost as im|x*rvious as nibber, being 
made up of what s<‘ems to have been partly decomposed nanains of 
minute plants, algae, fungi, spores, pollen, bacteria, etc., cralx'ddcd as a 
jelly-like mass; between tlle^e there arc few, if any, int<Tspaccs, and such 
grains of mineral in.itter as are pres»*nf seem to be finnly embedded in 
this jelly-like mass.” 

Davis fmd.s no cvi<lenec in the character or distribution of the oil 
yielding material which points to inliltration of bituminous m.attx^r from 
an outside source. On the contrary, every detfdl of the (KTUrronce is 
consistent with the theory of the contemp()raneous deposition of the oil- 
making and inorganic materials of the shales. 

E. H. Cunninghnrn-Craig in his lwK)k on Oil Finding holds that; “Oil- 
shales are adsorption phenomena due to the so-called affinity of certain 
argillaceous deposits for petroleum. , . . Oil-shales are often the last 
relics of a former impregnation with iHJtrolcum ... but in many cases 
the parent oil fields, the sources of the former impregnation, are things 
of the past.” 

“The characteristic that determines that a bed or strat^ should 
become an oil-shale is its absorptive and adsorptive capacity; the oil that 
impregnates it, or has at one time impregnated it, is adventitious.” 

The absorptive and adsorptive capacity depends upon the presence 
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of colloidSi and fine clays, chiefly composed of finely divided nlica, 
alumina, and ferric oxide, and poor in lime and magnesia. 

^'An oil-shale, then, is a combination between the disperse phase of 
the colloid solution or sol known as crude oil and the mineral colloids of 
a fine clay of suitable composition.** 

With regard to torbanite Craig holds that: “They are essentially 
beds of impure vegetable debris, and are usually classified as cannel 
coals of a somewhat special type.** 

“As seen under the microscope a torbanite consists of a coal matrix, 
in which globules of yellow or red-brown matter, spherical or ovoid 
in shape, arc scattered more or less thickly. These globules consist, of 
hydrocarbons and inorganic matter so intimately combined that they 
cannot be resolved by ordinary microscopic means.** 

These globules are doubtless the resins and waxes and possibly, in 
part, the spores as determined by Dawson, Balfour, David and other 
observers. 

Thiessen, Reinhardt, finds that the Chocolate shale of the Devonian 
of Illinois is composed of a clay matrix in which are varying amounts of 
pyrite, and organic matter. When the organic matter is removed the 
sliale may, or may not, have strength enough to retain its form. When 
the inorganic mutter is dissolved out there remains a brown, soft light 
matter which may be quite compact but highly fissile, or may form a 
delicate structure readily disrupting into an ooze-like material. 

Spores of different kinds and spore fragments form a large part of 
the organic matter. The other organic material consists of plant dis- 
integration products, dark material in streaks, globules to flat fragments 
and cuticular remains. 

He finds the Scotch shales are very similar in make-up to those of 
the Devonian of Illinois, Indiana, and Kentucky, but contain more pyrite 
and more resinous-appearing bodies of roughly rounded shape. The 
Pottsville shale of Kentucky is similar, but contains a “larger amount 
of recognizable plant fibers, especially wood fibers, cuticular matter and 
charred plant material.” He thinks the Colorado, Utah and Nevada 
shales differ from the Devonian oil shales of the east. 
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GEOLOGY AND DISTRIBUTION OF OIL SHALES ^ 

By R. D. GfiORQfi 

THE OIL SHALES OF CANADA 
By S. C. Ells 

The geology of oil shales ean best be presented by brief descriptions 
of a few of the typical and best known deposits. While the kerosene 
shales and other torbanitc deposits are by many considered not strictly 
oil shales, they are so closely allied to the oil shales that it seems desirable 
to include here a brief description of one of the deposits, in the following 
section on the distribution of oil shales. 

The oil shale deposits of Scotland, England, Colorado, Utah and 
Wyoming, Canada and Brazil have been chosen for specific geological 
description. The best known and most extensively developed torbanite 
deposits are those of New South Wales, which are also described. 

The Oil Shales of Europe 

The search for liquid fuels and for various other hydrocarbon prod- 
ucts in Europe has led to the discovery of oil shale, lignite shale and 
cannel shale in many countries. True oil shales occur in Spain, France 
. (including Alsace-Lorraine) , Germany, Austria-Hungary, Italy, Bulgaria, 
^rbia, Turkey, Russia, Esthonia, Norway, Sweden, Gotland, England 
and Wales. The so-called shale oil or shale tar industry of Germany 
depends mainly, if not entirely, upon lignitic shales and bituminous 
lignites for its raw material, but true oil shales occur in Swabia and else- 
where, and it is reported that processes of treatment have been developed 
which make it possible to treat even low grade shales profitably. 

The Geolocpcal age of these various deposits ranges from early Paleo- 
soic to late Cenozoic, and the geological conditions of their occurrence 
are remarkably variable. In general tliey are of fresh or brackish water 
oiigin, but some are probably of marine origin. 

87 
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Great Britain 
Skye and Raasay 

Oil shales of considerable promise occur in the Great Estaurine Series 
(Jurassic), on the islands of Skye and Raasay. One seam is from 7 to 10 
feet thick. Intrusive rocks have caused profound alteration in sc^e 
parts of the deposit. 

Scotland 

The oil shales of Scotland lie on both sides of the Firth of 
Forth in Mid I-^othian, West Lothian, Lanark, Peebles and Fife. They 
occur in the upper division of the Calcifcrous Sandstone series which lies 
between the recognized lower Carboniferous formation, and the upper 
Old Red Sandstone of the Devonian system. Beds of low grade coal 
occur in the upper part of the Oil Shale group, and lower down are 
commonly six or more scams of oil shale intcrstratificd with sandstones, 
shale, fire clay, marls, and limestone. The strata vary locally in litho- 
logical character and there are, all told, about twenty workable scams of 
oil shale. 

The oil shale is a fine-grained brownish, or brownish black and black 
clay shale readily distinguished in the field. The workable shales are 
interstratified with lean or barren beds into which they merge both along 
the stratification and across it. They arc free from grit and cut readily 
with a knife. Two structural varieties occur—the plain or massive and 
the curly. 

The Carboniferous system of Scotland may be arranged in descending 
order into: 

1. Coal-measures; 

2. The Millstone Grit; 

3. Carboniferous Limestone Series; 

4. Calciferous Sandstone Series, 

This last is divided into: 

a. Oil Shale Group (Burdie House Group), 3,000 feet thick, 

containing, in its upper part, beds of inferior coal fol- 
lowed by about six main scams of oil-shale interstratified 
with sandstone, shale, fire clay, marl and estuarine lime- 
stone; 

b. The volcanic zone of Arthur’s Seat lavas; 
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c. The CementeUme Group— white sandstones and shales pass* 
ing downward into grey, green and red shales, clay marls, 
and sandstones with bands of argillaceous limestone or 
cementstonc. No oil-slmles are known in this division. 

The fossils of the Oil Shale Group indicate an alternation of fresh 
or brackish water and marine conditions. 

The sedimentation is ver>‘ irregular, but persistent IkmIs occur. Tlie 
strata were laid down in shallow w.ater basins, the doors of which were 
subject to irregular, intermittent subsidence, and which were rarely con- 
nected with the open sea. Desiccation breccias and nnui cracks are 
common, especially in the marly strata which form so large a part of 
the series. These facts clearly imlicatc accumulation under inud-flut 
conditions. The lateral changes arc very numerous -sometimes gradual, 
sometimes abrupt. 

Although the Calciferous series is widespread in Scotland the condi- 
tions favoring the deposition of oil shale of commercial ^u.ality and 
volume do not appear to have occurred outside the area named. Thin 
and lean bands occur in other localities, but are of no commercial 
importance. 

The structural features of the oil shale area are: 

1. A series of north-north-east and south-south-west anticlinal and 
synclinal folds, most of which are nonnal, but a few present vertical or 
overturned strata. 

2. A series of more or less powerful faults traversing the folds in a 
general easterly or northeasterly trend. Tnaigh faulting is chtiractcristic, 
and frequently the displacement is large. 

Igneous rocks occur as: 

1. Contemporaneous interstratified tuffs. 

2. Intrusive, including necks of tuff or aggloincrnle, and sheets and 
dikes of dolcrite, basalt and diabase. 

The effect of the intrusions on the oil shales is extremely variable. 
In some places they are practically unaffected, in others cavities in the 
rocks have been filled with pitch or solid paraffin from the hydrocarbons 
distilled from the shales, in still otliers the shales arc eompletely de- 
stroyed for long distances from the intrusive rock. 

Folding, faulting, irregularity of thickness and oil yield of the beds, 
their depth below the surface, and the presence of igneous intrusions 
render mining and general development difficult and expensive. 

The available tonnage is placed at 482,000,000, with a possible ton- 
nage of 884,000,000. In recent years tlie average oil yield has been 22 
U. 8. gallons per long ton. The richest shales yield 72 to 84 gallons 
of oil per ton. 
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England 

The Kimmeridge Shales 

The Kimmeridge Clays are the lowest division of the Upper Oolite, 
of Jurassic age. They are widely distributed in eastern England, and 
especially in Dorsetshire where extensive outcrops occur. In lithological 
character they range from true argillaceous clays to highly gritty or 
sandy clays. The oil shales occur in the true clays. 

Extensive faulting has made the geological relations of the formation 
rather complex, but the detailed maps of the area serve to clarify con- 
ditions. 

The Kimmeridge clays are of estuarine origin and range in thickness 
from 600 feet to 1,000 feet. The oil shale strata range in thickness from 
a few inches to several feet. They have been worked at intervals since 
1848. They contain a characteristic fossil fauna, and in some of the beds 
the fossils are extremely numerous. The writer has made several tests 
to detennine the oil yield of the Kimmeridge shales. The highest yield 
obtained was at the rate of 34 imperial gallons to the ton. The ammonia 
yield was higher than that of the Colorado shales, but apparently not 
so high as that of the Scottish shales. The richest of the shale beds is 
2 feet thick and is known as the Blackstone. It yields 39 per cent oil 
and solid volatile products, and tests indicate a possible yield per ton 
of 67 gallons of crude oil, containing 20 per cent naphtha. It is reported 
that extensive deposits of workable shales have been found in Somerset 
and Devon. 

The Norfolk Shales 

The oil shales of Norfolk are of Jurassic age, and exploration with 
core drills has proved that they underlie a very large area east of the 
Ouse River. In borings to a depth of over 600 feet several seams rang- 
ing from 4 to 11 feet tliick have been penetrated. They are separated 
from one another by limestones and barren clay rocks with occasional 
sandstone strata. The oil shales are thinly laminated, porous to spongy 
in texture and are, in places, highly fossiliferous. They are believed to 
be of estuarine origin, as are the Kimmeridge shales of Dorsetshire. 

Torbanite is associated with the shales and an important seam, known 
as the 11-foot seam, contains a core of torbanite material which yields, 
on analysis, at the rate of 85 to 95 gallons of oil per ton. The oil of the 
Norfolk sliales comes from sources: (a) seepage oil filling pores and 
open spaces in the shales, and (6) oil which, as in other oil shales, is 
generated by the application of heat. Considerable gas is encountered 
in the shale beds. The seepage oil increases with depth and in some of 
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the <^)6niii0i it ionns pools. The Btrictly shale oil yield is said to raii|s 
from 40 U. 3* gallons, per Um up to 00 or over in the torbanite alutlai. 

The crude oil is said to yield 20 per cent gasoline, 29 per cent kerosene, 
27 per cent lubricating oils, and certain valuable by*product8. The 
nitrogen content of the upper seam ranges from 0.75 to 0.05 per cent, 
but the amm onium sulfate yield is only 22 to 23 pounds per ton owing 
to the fact that much of the nitrogen has entered into other compounds 
such as pyridines. The sulfur content of the shale and the oil produced 
from it is objectionably high. 

Drill prospecting has proved the existence of billions of tons of shale 
of workable thickness and relatively high oil yield although the quality 
of the oil is low because of its high sulfur content. Along the western 
part of the area the shale beds can be worked by open pit metliods as 
the overburden is light and easily handled. It consists of a few foot of 
soil and glacial deposits resting on a pre-glacial soil containing Ugnitised 
vegetable matter probably derived from the oil shale seams. . The prin- 
cipal development w'as carried on at West W'inch and Setch where exten- 
sive treatment works were erected, and mines opened. 

Ireland 

Oil shales of commercial quality are known in Ireland, but the strata 
are faulted and otherwise disturbed and are nearly all overlain by basalt. 

Wales 

The material distilled for oil in Flintshire, was probably cannel coal 
and the associated shales. 

France 

The so-called oil shales of France are shales containing bituminous 
material which may be removed by solvents. There may also be pyro- 
bituminous material in some of the deposits, but the amount is small. If 
(Ai shales are pyrobituminous the French shales are not true oil shales. 

Oil shales are widely distributed in France, but only in small areas 
do they occur in beds of sufficient extent and rich edough to be suc- 
cessfully worked These occur in the Department of Saone-et-Loire, 
Allier, Puy-de-Dome, and Basses Aljies. 

The principal deposits are those of Autun (Sftone-eULoire) and 
Buxiere-les-Mines (Allier), both of which have been continuously worked, 
the fmrmer since 1862, and the latter since 1858. At the Autun the 
seams of shale are from 2 metqrs to 2.50 meters in thickness except at the 
Telots where the seam is only one meter in thickness. This seam, how- 
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ever, includes a seam 25 centimeters in thickness of Boghead coal, which 
gives it value. 

At Buxicre-les-Mines the thickness of the shale seam is about 1.30 
meters, and the shale is worked in conjunction with a seam of coal 
1.50 meters in thickness. 

The shales are of Permo-Carboniferous age, and in places contain 
plant and fish remains in large numbers. 

Spain 

Oil shales of commercial promise both in quality and volume occur 
in the Pedro Martinez Basin, Granada, .at Rubielos de Mora and at Mora. 

At Pucrtollano in the province of Ciudad Real beds of impure coal 
and beds of oil shales associated with workable coal occur in Carbonifer- 
ous strata. A 6-foot bed of oil shale yielding 30 gallons of oil per ton 
is being retorted with coaly shales. The extent of the deposit is not 
stated. In 1923 the plant was making 3,500 gallons of crude oil per day. 

Italy 

In Italy oil shales occur at Como, Vicenza and Verona, and some of the 
deposits have been developed. 

Bulgaria 

Extensive deposits of oil shales occur in Southwestern and south 
central Bulgaria. 

The bituminous shale beds range from 9 to 150 feet in thickness. 
In these are rich strata of workable thickness. Systematic tests have 
shown that large volumes of shale will yield from 18 to 55 gallons of 
crude oil per ton. The better Scottish shales yield about 22 gallons per 
ton. From some of these shales the yield of light oils and ammonia falls 
below that of the Scottish Shales, but Kemper (Oil and Gas Jour., 18, 
96 of 1920) states that the yield of benzine, lubricating oil and paraffin 
wax is larger. 

Esthonia 

Rich oil shales occur in Esthonia, and considerable development has 
been done in the last five or six years. Pulverized shale has been used 
as a substitute for coal, and the oil distilled from the shale has furnished 
fuel for the principal railways of the country. 

The principal deposit lies along the Gulf of Finland and is said to 
be 130 imles long and 15 miles wide. The shales are in Paleozoic strata 
which dip gently southward. The shale ^beds range in thickness frwn 
a few inches to tliree feet, and estimates of workable tonnage range 
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from 1,500,000,000 tons to several times that figure. Mining in the north- 
ern part of the area is carried on by steam shovel, but farther south tlie 
overburden is such as to necessitate shaft mining. The shales are very 
rich and reports indicate a yield of 70 gallons per ton. 

Sweden 

The ^*alum** shale deposits of Kinne-Kulle, Ostergothland arc of con- 
siderable size and may be made to yield oil and ammonia in commercial 
quantities. 


Russia 

Oil shales are widely distributed in European Russia, and so far as 
may be judged from the meager reports available the country has large 
deposits of commercial grade. 

The best known deposits arc those of the provinces (or governments) 
of Tver, Simbirsk and Samara in southern Russia, sind deposits near 
Leningrad. But it is reported that extensive deposits (H*cur in north 
Russia also. 

The Tver deposits at Korcheva and Ostashkov are readily available 
by steam shovel mining, are three meters thick, and are near both mil 
and water transportation. The high content of volatile matter, 35.0 
per cent., suggests a coal shale rather than a true oil shale. 

The shales near Leningrad arc used a.s raw materials for gas manu- 
facture in Leningrad, and directly as a fuel. This also suggests coaly 
shale. 

The most extensively worked deptysits are those of Simbirsk where 
the shale is 7 meters thick, and has a high volatile content. 

Jugo-Slavia 

The shales of Alexinatz were tested in one of the Scotch plants and 
were found to be unusually rich. The principal bed is over 90 feet thick 
and is overlain and underlain by beds of lower grade. Deposits also 
occur at Radovagne near Belgrade. The richer part of the shale yields 
about 15 per cent, of oil. 

THE OIL SHALES OF NORTH AMERICA 

Oil Shales of Canada 
By S. C. Ells 

Occurrences of petroliferous shales (commonly referred to as oil 
shales), within the Dominion of Canada, have been recognized for many 
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yem. Nevertheleas, with the exception of a comparatively brief period^ 
Canada has depended, and still depends, largely on foreign sources for 
her supplies of crude petroleum and petroleum products. In 1859 near 
Collingwood, Ontario, and again in 1862 near Baltimore, New Brunswick, 
attempts were made to retort local shales. In each instance these at- 
tempts were abandoned owing to the rapidly increasing production of 
free petroleum from the newly discovered pools of western Ontario and 



Fig, 8. Index map, Dominion of Canada. Triangles show approximate position of 
oil shale areas. 


of Pennsylvania. Now, after a lapse of nearly sixty years, and owing' 
to recognized causes, attention is once more being directed to the potential 
commercial value of Canadian shales, as a possible source of crude 
petroleum. 

It is thus. only within very recent years, that changing economic 
conditions have appeared to warrant detailed study of various recognized 
shale bodies in Canada. Consequently, much work still remains to be 
done, ^not only in the field but in the laboratory, — before the economic 
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importaim of tueb areas can be definitety determined* Meanwhile, such 
infomsation as is already available, may be attributed almost wholly to 
the Geologieal Survey of Canada. The writer is personally familiar with 
the oil shales of Nova Scotia, New Brunswick, Gasp^ Peninsula, Northern 
Ontario, Manitoba and Saskatcliewan. Reference to occurrences outside 
of these areas is based on information secured indirectly. 

In the following briefly summarized references to known or reported 
deposits of oil shales (see Index Map), occurrences will be grouped under 
the Province or District in which each occurs. In discussing shales which 
vary widely both in physical characteristics and in hydrocarbon content, 
the use of the term ^^oil shale*’ is in certain instances provisional, and is 
necessarily applied in a broad sense. 

In referring to the oil shales of Canada, it is not the writer’s intention 
to discuss retorting methods and economic considerations. Reference to 
economic considerations would, of necessity, merely constitute a recapitu« 
lation of authoritative statements and conclusions. With theae, all who 
are really interested in the commercial development of oil shales, arc 
already familiar. Where oil shales can be cheaply mined by open-cut 
methods, with reasonably high recovery of petroleum and of ammonium 
sulfate, competition with well petroleum may be possible at the present 
time. Under conditions implying the adoption of underground mining 
methods, the possibility of present successful competition is by no means 
clear. 

Province of Nova Scotia 

The occurrence of oil shale in the province of Nova Scotia has been 
recognized for more than 60 years During the three years follow- 
ing its discovery, several thousand tons of a particularly rich sub- 
variety, known as stellaritc, (stellar coal or oil coal), was mined near 
Stellarton, in Pictou county. This output was derived chiefly from a 
rich band immediately underlying the McGregor coal seam; but ship- 
ments were also made from Mclxjllan’s brook, and from a point just 
west of Blackwood’s mill dam. Poole states that stellaritc from the first 
named locality yielded upwards of 10,000 cu. ft. of ’*36 candle gas,” 
and that picked samples gave a yield equivalent to 170 Imperial gallons 
t204 U. S. gallons), of crude shale oil per ton. The average shale oil 
yield of a cargo shipped to Boston was 48 Imperial gallons (57.6 U. S. 
gallons), while the associated shale ”bat,” gave a yield of 39 Imperial 
gallons (46.8 U. S. gallons). Part of the above output was shipped to 
retorting works in Boston and in Portland, and part was mixed with 
bituminous coals for the enrichment of illuminating gas. Fdlowing the 
discovery of free petroleum in Ontario and in the United States the 
mining of stellarite ceased. 
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Oil shales of Nova Scotia are associated, in part, With strata of 
Lower Carboniferous age, and in part, with the Coal Measures and 
Upper Carboniferous rocks. The shales, as a whole, differ in character 
from those of New Brunswick, and with notable exceptions, as in Pictou 
county, are carbonaceous rather than bituminous. There is a general 
absence of the brown shales and hard massive oil bands, so typical of 
the New Brunswick field, and certain large deposits, which were at one 
time classed as oil shales, have been found to be too poor in hydrocarbons 
to warrant further consideration. 

Areas of reported oil shales extend from near the mouth of the Avon 
River, to the vicinity of East Bay, Cape Breton. Certain of these will 
be briefly discussed. 

Colchester and Hants Counties 

Along the soutli coast of Minas Basin, heavy beds of shales are well 
exposed, notably at CJiovcric, between Split Rock and the village of 
Noel, and on the west side of the Avon, between Hantsport and Horton 
Bluff. The complete scries consists of qiiartzosc grits, interstratified with 
thick bands of carbonaceous shales, similar to those of Hollowell Grant, 
Antigonish county, and East Bay, Cape Breton. Certain of these shales 
will burn, and have been used as a substitute for coal, while others, full 
of rootlets, constitute true undcrclays. To the north of Minas Basin, 
similar shales extend along the south flank of Cobequid mountains, and 
are well exposed along Moose river, Harrington river, on the North river 
near Onslow, and elsewhere. These shales were styled the Horton series 
by Sir Wm. Dawson, and have been correlated witli the Albert series of 
New Brunswick. As a class they arc deficient in hydrocarbons, although 
further detailed examination may possibly discover associated oil shale 
bands. With these beds arc frequently associated beds of dirty coal, 
high in ash, and of little commercial value. 

Pictou County 

From present information, deposits of Pictou county comprise the 
most promising oil shales of the province of Nova Scotia. The principal 
occurrences noted are found in that portion of the Pictou bituminous coal 
field centering about the town of Stellarton. 

The field lias an area of approximately 20 square miles, and is chiefly 
occupied by Coal Measures and rocks of Lower Carboniferous age. 
Geological features of the area have been somewhat fully described in 
publications issued by the Geological Survey of Canada, and in papers 
presented before technical imd scientifle societies. 
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The field may be divided into two main districts, eastern and western. 
In the eastern district, coal seams occur in two horisons of tiie Productive 
Measures. In the upper Imrison are five seams, var>*ing in tiuckness 
from 3 feet to 8 feet. In the lower horieon, six seams vary in thickness 
from 7 feet to 45 feet. With these latter seams have been correlated tlie 
four principal seams of the western district. Interposed betwein the 
upper and lower coal horizons are strata consisting chiefly of dark sliales, 
and having an aggregrate thirkness of nppn)xiinately 1600 feet. Witii 
these are ns.sociated the principal oil shale bainls. 

Major and minor faulting has affected the whole district in marked 
degree. A comparison of sections also indicates that coal seams vary 
widely in thickness from plac'o to place, and tliat deterioration, due to 
replacement by shales and sandstones, frequently occurs within cotn- 
paratively narrow limits. Thc.se features are of imp<»rtnnce in considering 
the possible economic importance of assoc'iated oil shale bands. 

Outcrops of cert^iin of the more important bands of oil shale oi’cur 
near the town of Stellarton and along Mct^ulloch’s brook, McLellan’s 
brook, Marsh brook fa branch of McLellan’s brook), Shale brook, on the 
south .shore of Deacon cove, and near the mouth of Smelt brook. Tlie 
position of these is indicated on PooleV map of the area issued by the 
Geological Survey of Canada in 1904. Of these oil shales, the sub- 
variety known as stellarite, is particularly worthy of note. The follow- 
ing reference to this mineral is by Sir J. W. Daw'son. (Acadian Geology, 
page 339) “The material known as .Cellar coal is, as I have maintained 
in previous publications, of the nature of an earthy bitumen, and geologi- 
cally is to be regarded as an undcrclay or fossil s<»il, extremely rich in 
bituminous matter, (lerived from decayed and comminuted vegetable 
substance. . . .” 

Stellarite underli(‘s the McGregor coal seams at Stellarton, and also 
outcrop.s near the old Patrick slope in Mcl.ellan's brook and on Marsh 
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McLellan's brook (Patrick’s slope) — 

38 

450 

0092 

41 

McLellan’s brook (Black old nidi site) 

15 

18.0 

0089 

35 

Marsh brook (150 feet above McKay's 
house) 

3 

30 



Marsh brook (300 feet above McKay’s 
house) 

14 

160 

0.901 


Shale brook (upper end) 

4 

40 

0.921 


Shale brook (near forks with McLel> 
Ian’s brook) 

9 

*100 



Woodbum SU. (one mile vest of, od 
C. N. By.) 

13 

150 

0.902 
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brook. The thickness of the various seams shows marked variation and, 
at different points, has been estimated as ranging from 1 inch to 8 feet. 

The above analyses by the Canadian Department of Mines are 
based on samples of oil shales, other tJjan stellarite, secured by the 
writer in 1909 from a number of outcrops in the Pictou held. 

From the above analyses it will be seen, that, as a whole, shales from 
the localities noted, arc not of commercial value. Results of analyses 
of shales (including stellarite), from Stcllarton and McLellan^s brook, 
indicate that the seams represented, are worthy of detailed investigation. 

Antigonish County 

Shales of Lower Carboniferous age occupy a basin lying immediately 
to the north of tlie town of Antigonish. For the most part the shales 
arc black and carbonaceous, thus bt‘aring a marked similarity to those 
of Hants county. A large number of samples was secured within this 
area by the writer in 1909, and results of the laboratory determination 
of the more promising of these are as follows: 


Locality 

Imp. Gals. 
Cnide 
per Ton 
of2t)00Ll)S. 

U.S.Gak 
Cnulo 
per Ton 

Sp. Gr. 
Crude 
Petroleum 

Pounds 
Am.Sulf. 
per Ton 

Sawmill brook No. 1 

9.7 

11.6 

0.906 

19.5 

“ “ No. 2 

8.9 

10.7 

0.893 

33.8 

“ No. 3 

8.9 

10.7 


30.2 

“ ‘‘ No. 4 

20.4 

24.5 


30.2 


Certain of the outcrops represented by the above analyses are of con- 
siderable thickness and e.xtent. Although the analyses quoted do not 
indicate the presence of bcKlics of high grade shales, yet conditions on 
Sawmill brook appear to warrant further investigation. 

Cape Breton 

Shales, slightly bituniiiious in character, arc exposed near Lake Ainslie 
and about the west shore of McAdam lake. None of these shales appear 
to have commercial value. 

Province of New Brunswick 

Of the oil shales of Canada, the most important are those which occur 
in Uie province of New Brunswick. This statement is based on incom- 
plete data available at the* present time. The oil shales constitute a 
part of the Albert Shale scries, the geological position of which is shown 
in the following ascending section. 
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PaJaeofoio 


CarbonifcrtiiM 


[Millstone Grit (gmy and pnrple tinted ahalet, aand* 
stones uiid conglowemtcs). 
j —alight unconformity-- 

Lower Curixmiferuua (g>‘]k!<utn, linieatouea, marls, ahalet, 
sandstonea and coiiglomcmtoa, generally red oi 
grfM'ii in color), 

— uiiconformify— 


Pa‘-Cttuibrian 


Ailk'n Senis (black, brown and gray oil whalea with 
niiiiieroiis atiiuLtoue In'ds; griis ami conglomer- 
ates). 

— unconfuriiuty — 

I (Slate, soliiftt, diontc and graniti'). 


Although the houiidarics of the Albert shale series liave not been 
iiecuratcly defined, the series eonstitiites a belt which may be traced 
througli a distance of some seventy miles, from tlie Memrameook river 
on the east, to within a short distance of the village of Hampton. It if} 
evident that the series extends still farther westward, since it may be 
readily recognized in the gray an<I black shales nssiiciated with the gray 
and brown sandstones expo>ed on Kennebi’casis Ishiml, fi few miles north 
of the eity of St. John. 

In many places the rocks of the series are coticejded by ilrift and by 
uneonfonmible lower carboniferous .sediments, but as a result of folding, 
the .«hales reappear at .a number of points along the general line of strike. 
In passing wotwanl, (he bituminous character of the shales becomes 
less imirked. 

The northern Ixiundary of the Albert shale series has not l)een ac- 
curately defined. To the west of Albert. Mine> (he sh.aleg dip away from 
the Caledonia mountains at various angle.®. Some six miles to the north, 
in the Stony Creek oil and gas field, the series ap])roaches the surface in 
tlic fonn of a struc tural terrace. North of the Stony Occk field the 
structure i.s obscure, but it appears that the steeply inelincfl slmlcs of 
Indian Mountain, 7 milc.s north of Moncton, also belong to the Albert 
shale series, and represent the nortbern denuded limb of a brojid syneline. 
Between the tlirce points, the Albert series is entirely obscured by IvO^er 
and Middle Carbon if erou.s sediments. 

The principal an’as, within which oil shal<*s of commercial value have 
been recognized, lie within the counties of Allwrt and Westmoreland, and 
their approximate position is indicated on the geological and topograph- 
ical maps issued by the Geological Sur\x*y of Canada. The actual aerial 
extent of workable beds of oil shale has not been determined, but out- 
crops of shale of commercial quality have been recognized near Upper 
Dorchester, Taylor Village (or ^Taylorvillc"), Joseph’s College, Al- 
bert Mines, Rosevalc P. 0., Pleasant Vale, Mapicton, and near Cata- 
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mount Station, and also along Downing creek, Frederick brook, East 
and West branches Turtle creek, Hayward brook, Prosser brook and 
Montgomery brook. It will thus be seen that the area underlaid by oil 
shale of commercial value, is of very considerable extent At a number of 
localities, notably at Taylor Village, Albert Mines, Baltimore, Rosevale, 
and along the east and west branches of Turtle creek, beds of shale 
have been prospected to some extent by means of test pits and tunnels 
(Can. Dept. Mines, Report 1107). As a result of this work, it is evident 
that, at each of the localities noted, a number of oil shale bands of good 
quality and of workable thickness occur. Owing, however, chiefly to 
the effects of faulting and the prevalence of overburden, it is as yet 
impossible to indicate definitely the number and average thickness of 
such bands. This i.s particularly true of the Albert Mines area. In this 
area a great thickness of so-called “paper shales” apparently exists, but 
owing to complex distortion of the rocks, through faulting and folding, 
definite pronouncement regarding possible tonnage commercially avail- 
able, must await further underground exploration. 

Apart from surface indications, considerable additional information 
has been scoured through the drilling of numerous deep wells. During 
the period 1899-190f), a local organization known as the New Brunswick 
Petroleum Company drilled upwards of 80 wells, chiefly in Westmoreland 
county between the Petitcodiac and Memramcook rivers. The majority 
of these wells were comparatively shallow, varying in depth up to 1100 
feet, although one at least reached a depth of more than 3000 feet. In 
a number of these wells, small showings of petroleum were encountered, 
but the writer has no definite information regarding the number or 
character of the oil shale bands passed through. 

Since 1909, Maritime Oilfields, Ltd., succeeded by its subsidiary. New 
Brunswick Oil and Oas Fields, Ltd., has successfully carried on an 
, extensive drilling program in the Stony Creek oil and gas field, 

9 miles souHi of Moncton, and elsewhere. The wells in the Stony Creek 
field are located on a structural terrace, and vary in depth from 1800 to 
3200 feet. Their aggregate shut in capacity has exceeded 100,000,000 
cubic feet of gas per 24 hours. The gas is found in a large number of 
interbedded sandstones, ranging in thickness up to 100 feet, and grouped 
along indefinite horizons through a vertical range of 2000 feet. 

More recently, drilling to the dip of this gas area, has resulted in a 
moderate production of high quality paraflSn base petroleum, and during 
1920 the year’s production exceeded ^00 barrels. The greatest thickness 
of the Albert shale series recorded by any log ^rom the Stony Creek 
field, is approximately 2800 feet, and in this log the occurrence of some 
16 oil shale bands is noted. Of these it is considered that six bands, with 
an aggregate thickness of 72 feet, are of commercial quality, while the 
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remainder, agspregating in thickness 123 feet, are of somewhat poor 
quality. Interbedded witli these oil shale bands are numerous other 
sandy, marly and limey shales and tliin limestones, which show wide 
variation in thickness, character and texture. The total original thickness 
of the Albert shale series, estimated to be not less than 7000 feet, would 
doubtless include a much larger number of oil shale bands of commercial 
grade. It is considered tliat the richer bands of oil shale occur in the 
lower horisons of the scries. 

Owing to lateral variation, however, it has bcH'ii ftnind that, even 
when the horizontal distance bctwmi individual wells tl(H*H not exceed 
1000 feet, serious difficulty exists in correlating individual beds recorded 
in the logs. This app<*ars to indicate that, in parts nf the field at least, 
rapid changes in thiekness and in character of oil shale bands and asso- 
ciated strata, may be anticipated. 1'his tendency is in confonnily with 
the habit of a.ssociuted sandstones and shales of the C’arboniferous scries 
of eastern New Brunswick, many of whi(‘h were laid down in basins of 
limited extent. 

Between 1911<13, other private intere.-^tf, said to identified with 
Sir Win. Mackenzie, tested the area along the southern margin of the 
Albert shale basin, by means of diamond drills. It is said that upwards 
of 14 holes, var>’ing in depth from 700 to 1500 feet, were drilled in the 
vicinity of Roscvalc P. ()., between the cast and west brandies of 
Turtle creek, while upwards of 10 other holes were drilled at scattered 
points. During tlie tieriod 1919-21, eight other exploratoiy wells, some 
of which reached a depth of luon* than 3000 feet, have been drilled in 
other parts of the Carboniferous basin of Kastern New lirunswiek, by the 
D'Arcy Exploration Company. 

Throughout the geological basin tK'cupieel by the Albert shale series, 
notable erosion ha.s taken place. In parts of the basin, several thousandh 
of feet of the series have Ix'cn removed, and subseiiuently replaced by 
unconformable beds of middle and lower C’arboniferous age. Obviously, 
under such condition.^, only extensive and sysU‘matic drilling will indicate 
the extent to wlijeh associated oil .«hale baixls have bec‘n afleeted. 

Oil shale band.s, asscx’iated with the Albert .shale series, vary in thick- 
ness from a few inches to more than 25 feet. In most inHtan(‘cs the 
shale kindles readily and burns freely. Small splinters, when ignited 
by a match, frequently support combustion for considerable periods. In 
general, the oil shales weather through various shales of gray, but the 
color of freshly broken surfaces ranges from gray to n typical chocolate 
brown or browni.sh black. The Shales frequently contain thin laminae 
or partings of asphaltic bitumen resembling albertite. 

In point of geological age, and in certain other respects, the oil shales 
oi New Brunswick correspond somewhat closely with Uiose of Scotland. 
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In each instance two general types of oil shale are recognized, viz., plain 
and curly. A sub-variety, usually referred to as “paper shale, “ is ap- 
parently a weathered form of plain oil shale. It is thin bedded, or 
papyraceous, separating readily into thin, flexible sheets of considerable 
surface dimensions. In many instances, the surface of the sheets are 
almost covered with imprints of fossil fish remains. Plain oil shales 
arc usually flat-surfaced, showing more or less well defined lamination. 
On the other hand, curly shale usually occurs as massive bands, somewhat 
curled and contorted. It is veiy' tough, breaks with a conchoidal frac- 
ture, and is usually especially rich in hydrocarbons, a condition which 
may have rendered it more easily crumpled than poorer grades of shale. 
As a rule, the New Brunswick shales are free from grit, and, although 
easily cut with a knife, do not yield thin, somewhat flexible shavings as 
do tlie Scottish slialcs. 

In view of the similarity between the oil shales of Scotlantl and those 
of New Brunswick, each may probably be attributed to a somewhat 
similar origin. In both countries tliere is little in the shale which is 
soluble in benzine, carbon disulfide, ether and other similar solvents, and 
it would therefore appear that li(|uid hydrocarbons derived by destruc- 
tive distillation, may be attributed to matter of organic origin 
To express this carbonaceous substance, the Utiu “kerogen” has been 
suggested. 

Apparently, material from which the shale beds wore clerived w^as 
originally deposited in the form of fine clays on the bottom of lagoons 
and swamps. If the theory of Steuart is acaaipted, there was associated 
with these sediments, vegetable matter converted into a pulp as a 
result of inac(*ration jind microbt^ action in water; ric^her materials of 
many kinds, siadi as spores, and a proportion of animal matter. Wc 
may, therefore, conclude that the origin of the kerogen in the shales, 
may be traced to fermentation and decoini)osition of organic matter, 
through microbe action. In certain cases such action may have been 
intensified by heat. 

The present state of development of the New Brunswick oil shales 
may be briefly referred to. Attention was first directed to the possible 
economic importance of the oil shales of New Brunswick about 1849, 
when Dr. A. Gesner, a loeal geologist of marked ability, discovered on 
Frcderi(*k’8 brook in Albert county, a valuable deposit of the mineral 
which subsequently became known as albertite. Some fifteen years 
later,— apparently between the years 1860-64, — a number of the oil 
shale bi'ds were examined, and at Baltimore, in Albert county, a retort 
and stills were erected. At this plant several thousand tons of shale 
wore treated, the crude oil thus produced being subsequently refined and 
used generally throughout New Brunswick and Nova Scotia. Following 
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the discovery of free petroleum in Ontario and the United States, opera- 
tions at Baltimore ceased, and it was not until 1908 that tlje question of 
retorting New Brunswick shale was again taken up seriously by the 
Albertite, Oilite and Cannel Coal Company of New York. In tluit year, 
a trial shipment of some forty-five tons of oil shale was minc<l by Uic 
company from the George Ir\'ing scam, which outcrops near Baltimore, 
and shipped to the oil shale works of the Pumpherston Oil Company, 
Limited, at Midcaldcr, in *S(‘otland. In view^ of the importance that w^ould 
attach to results t)f retorting this trial shipment, the company intcn*ated 
requested that the work lx* placed under government supervision. Ac- 
cordingly, Dr. 11. W. Ells of the Geological Survey of Canmla, and Mr. 
W. A. Ilamor on behalf of the company, were coininissioned to pr(HH*ed 
to Scotland. The results of their observations, cnilxMlied in a joint report 
issued by the Canadian Department of Mines in 1909 (Nos. 55 and 1107), 
were entirely favorable. Various considerations, however, quite apart 
from the actual merit of the New Brunswick shale deposits, and the sub- 
st‘(|uent outbreak of war in 1914, prevented commercial development at 
that time. 

Representatives of the D’Arcy Exploration Company made a detailed 
examination of certain portions of the area. In connection with this 
work, a small retort of the Wallace tyjx\ with the nec(‘ssary condenser, 
sembber, pumps, etc., wa.< instalh‘d on the west branch of Turtle Creek, 
two miles west of Rose vale Post Ollice. The retort had a cliargwl 
capacity of approximately 100 lbs, Dil shale and derived distillation 
products were examined and analyze<l in a laboratory erected in the im- 
mediate vicinity. No figures indicative of rcMilts of the work undertaken 
are available. 

Detailed exjjloration of depo.-its of oil shale on Indian Mountain, 
some 9 mile.s northwot of Moncton, is also contemplaU*d by a local 
syndicate. 

In view of tlie incomph‘teness of chat a at prescait available, it is diffi- 
cult to indicate with assurance the probable economics importance that 
may ultimately attach to deposit.s c»f oil shale lying within the area under 
consideration. Quality of shale and conditions affec ting mining opera- 
tions will be controlling factors, sinc’c the clevelopment of successful re- 
torting practice may lx* assumed. 

As regards the cjuality of .shale, result.s of practically all available 
analyses made by the Mines Bninch of Chinada are based on samples 
taken from the more highly bituminous outcrof)ping bands, and the extent 
to which these results may be applicable over consiclerable areas is as 
yet undetermined. It is con.sidered, however, that the following sum- 
marized analyses, represent fairly the various shale outtTops from which 
the samples have been taken. 
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Locality 

Imp. Gafs. 
of Crude 
Oil per Ton 
of 2000 Lbs. 

U.S.Gals. 
Crude Oil 
per Ton 

Sp. Gr. 

Pounds of 
Ammonium 
Sulfate 
per Ton 

Shale retorted in Scotland 

35.5 

42.6 

0.920 

69 

George Irving's scam 

35.0 

42.0 

0S95 

68 

fiaiziey farm, Baltimore 

48.2 

57S 

0S95 

98 

E. Stevens farm. Baltimore.. 

43S 

52.5 

0S92 

60 

Hayward brook— branch of 

rroeser brook 

26S 

32.1 

0S05 

67 

Sample (85 lbs.) from Balti- 

more run in 1907 

45.5 

54.6 

0.910 

100 

Albert Mines: 

Sample No. 1 

43.2 

51 S 

0.898 

74 

Sample No. 2 

34.8 

41.8 

0.892 

54 

Sample No. 3 

40.6 

48.7 

0S91 

43 

Sample No. 4 

39.0 

46S 

0S96 

51 

Sample No. 5 

25 

305 

0S95 

44 

Albcrtite : 

100.0 

120.0 

0.857 

58 

Three samples of the thin- 

30.0 

36.0 


42 

bedded or “paper” .‘<h»le 

16.2 

19.4 


36 

from Albert mines gave 

365 

43.8 

0S92 

36 

Turtle creek, west branch, 

‘ gray shale 

50.5 

60.6 

0S91 

27 

Taylorville Shale: 

Adams farm No. 1 

37.8 

45.3 

0.897 

86 

Adams farm No, 2 

42.5 

51.0 

0.901 

79 

Taylor's farm No. 1 

Taylor’s farm No. 2 

Downing’s Creek 

42.0 

50.4 

0.902 

76 

402 

48.2 

0.903 

90 

24 2 

29.0 


26 


It will be seen from the above analyses of samples taken over a 
wide area, that in the aggregate there is, in the counties of Albert and 
Westmoreland, a ver>' large tonnage of valuable oil shale. The problem 
of extensive commercial development therefore becomes largely one of 
mining. 

In considering the important question of mining, open cut methods 
have been sugge.sted, and may be found applicable within certain limited 
areas adjacent to outcrops. But, throughout the greater part of the area, 
conditions will probably imply the adoption of some recognized under- 
ground system, or systems, of selective mining, approximating those 
employed in the winning of coal. The principal factors which will affect 
mining operations arc variation in thickness and in quality of oil shale 
bands; variation in character of associated strata; effects of major and 
minor folding and of faulting, and the possible presence of natural gas. 
Such considerations indicate the necessity of adequate underground ex- 
ploration, as a preliminary to commercial development. 

Transportation in Albert and Westmoreland counties presents no 
serious difliculty. No part of the area is distant more than 12 miles from 
standard gauge railway, and branch lines can be constructed at rpA«nnfthl<» 
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eoit. Much of the eastern portion of the area is inunediately adjacent to 
tide*water. 

In certain other respects, conditions may also be considered as favor* 
able. The country is well watered, and abundant fresh water is avail- 
able. A natural gas field has been developed within the area. Climatic 
conditions are not severe. 


Province of Quebec 

Apart from certain deposits of oil shale in the (Jasp6 peninsula,. no 
other occurrences have been recognized as yet in the province of Quebec. 

The presence of oil .shale in the (ta.<pe ()enin8u)a was reported (Geology 
of Canada) by Sir Win. Logan in 1863, but until recent years no definite 
information has been available regarding the possible economic impor- 
tance of these deposits. In the course of a brief o.\amination in 1909, 
during which an an*a of .«ome three hundred square miles was traversed 
by the writer, a number of oil bearing shaley sand.«tonc bands were 
found and carefully examined. A number of samples, secured principally 
from outcrops along the 8t. John and York rivers, were subsequently 
tested in the laboratory. 

The shales of the district, while of the same general horizon as those 
of New Brunswick and Nova Scotia, differ in marked degn*e in their 
phy.sical characteristics. In the shales of New Brunswick and Nova 
Scotia, the hydrocarbons must bo rec(»vered by nutans of destructive dis- 
tillation, In the case of shales examined along tlic York and St. John 
rivers, the hydrocarbon content appears in the form of thin black or 
amber brown laminae, and fragments of a resinous substance. The 
thickness of these laminae juul fraginent.s rarely exceeds one-eighth of 
an inch and is generally much less. The sub.‘«tance has a resinous lustre, 
conchoidal fracture, and is insoluble in alcohol or naphtha. It is scarcely 
fusible, but at high temperatures gives off abundance of inflammable 
vapor. 

The follow'ing analyses i)robably indicate fairly w^ell the content of 
much of this shale in crude oil and in ammonium sulfate per ton of 
2000 pounds. 


Ammonium 

Crude Oil in Crude Oil Sulfate 
Locality Imperial Gal.i. U.8. Gab. Lbs. per Ton 

St. John River 30 36.0 40 

“ “ “ 31 378 425 

York “ 20 24.0 22 

York “ 38 43.2 698 


In BO far as these analyses furnish any indication, the shales should 
be rich enough to warrant further examination. Judging, however, from 
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the limited extent aa well as the irregularity of the majority of the outr 
crops examined, the presence of workable seams of commercial impor- 
tance may be conaiderccl as somewJiat doubtful. 

Other shales, in the Canton of Port Daniel, appear to have little com- 
mercial value. 

Province of Ontario 

(a) South Western Ontario. 

The occurrence of dark, fissile bituminous shales has long been recog- 
nized at various points in south vvesteni Ontario, notably on the Indian 
lieservo at Kettle Point, Lambton county, along the Sydenham river, 
near Collingwood, and elsewhere. They underlie a considerable area 
but, owing to the prevalence (»f heavy drift, their boundaries have not 
l)ocn definitely defined. 

Geologically these shales are correlated with the Ohio shale of north- 
ern Ohio, and have been described by T. Sterry Hunt, Alexander Mur- 
ray, Sir William J^ogan, K. M. Kindle, M. Y. Williams and C. R. Stauffer. 

In 1859, twenty- four longitudinal cast-iron retorts, having a daily 
throughput capacity of from thirty to thirty-six tons of shale were 
erected lUNir the town of Collingwood, and an attempt made to recover 
petroleum by distillation. It is stated that this quantity of shale yielded 
some two hundred and fifty gallons of crude oil, equivalent to about 
three per cent of the rock treated. It appears that, in the operation 
of these retorts, a certain degree of succe.'ss was achieved, but operations 
ceas(‘d about 1861 following the discovery of free petroleum near Ennis- 
killen. 

The area underlaid by Ohio shales was not visited by the writer, 
but it appears that the shale.s, as a whole, arc of little present economic 
importance. Analyses of two .samples received by M. Y. Williams indi- 
cate a yield of approximately 10 pounds of ammonium sulfate and 

10 Imperial gallons crude oil per ton. Analy.scs of other samples taken 
from outcrop.s iu‘ar Alvinston and iShetland, indicate a yield of crude 

011 equivalent to 3 to 4 Imperial gallons and 6 pounds of ammonium 
sulfate per ton. Nine other samples of shale, said to be from south 
wcsteni Ontario (exact hnadities not sUited), liavc also been te.‘<ted at 
the chemical laboratory of the Mines Branch, Department of Mines, 
Ottawa. These showetl an average yield of crude oil equivalent to 7S 
Imperial gallons (9.3 U. S. gallons), and 20.6 pounds of ammonium 
sulfate per ton of shale. The extent of the deposit of Ohio shale is esti- 
mated by A\'illiams at 116,000,000,000 tons. 

(b) Northern Ontario. 

A broad, and generally level, sedimentary basin, frequently referred 
to as the James Bay coast:\l plain, extends south and south west from 
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the shores of James Bay. Tliis basin is uiidcrJaid by rot'ka of Palaeosoic 
age, and is terminated toward tije south ami southwest by an esrart>- 
ment of pre-Cambrian rocks. The area is travers(‘d by a nuinljer of 
large streams, notably the Abitibi, Mattngami and Missinaibi. Along 
these Palaeozoic sections, including strata of Ordovician, Silurian and 
Devonian age are exposed. 

The possibility of di.sco\'ering free petroleum in Pahu‘ozoic rocks of 
the James Bay coa.^nl plain has recently drawn attenti(»n to certain 
petroliferous shales which outcrop on the Abitibi and Mattagami rivers. 
These shales, which belong to the Dhio formation, are well exposed at 
the Long nipids on tlie Abitibi river, and to a limited extint ai>ove the 
Long rapids on the Mattagami river. Seetit>ns exposed along the Abitibi 
are marked by a series of low folds, the general ^^rik(‘ (d whiclj is 
approximately oast and west. The maximum thickness of shah* obvS(‘rved 
at any point was approximately 55 feet. 

In 1911 (Jam(‘S Bay Surveys) these shales wen‘ examined by the 
writer and samples subsecjiamtly teste<i in the laboratory showed u yield 
of petroleum ranging from 7 to lb Imperial gallons per long ton. The 
maximum yield of ammonium sulfate was e<|ui valent to lb pounds i»er 
long ton of shale. Partial analy.M*s (d three other sami)les, coUccUmI by 
Dr. M. Y. Williams, indicjited a yield of from 3.5 to 12 Imperial gal- 
lons (4.2 to 14.4 I'. S. gallons) crude oil per ton of .dialt*. The calcu- 
lated yield of ammonium sulfate, based on the nitrogen content, was 
e(|uiv,Mlent to from 18.8 t«» 38.b pounds per ton. The amount recoverable 
in actual commercial practice would be considerably less. 

Provinces of Manitoba and Saskatchewan 

(N(»te: Durirn; the hchl of ia2l. thr \\nf« r imUriiook a nroiinniN'^anrc 

with ft view to (letei iiitTiiiiK the proh.ibh Moiuume iiiiporlanee «if tin* CretacioUM 
fihaleji of the Pasquia Hill.'^. I’orcupnn . I>u< k aiiU Hulinn: Mountains A (h tailcd 
report, oinbcwlying the roiilts of thi- \soik will ln‘ fouiul in Mirio Ihanrh Publirii- 
tion No. 688.) 

During recent years, attention has been directed to rci)ort<*<l c»ecur- 
renees of oil shales of Cretae(*ous ag<' in the provinces of Manitoba and 
SaskaUdiewan. Forty-one samples of the shales, reprc'-ent alive of a 
wdde area, were collected hy the writer during the field season of 1921, 
and WTre subsequently te.ste(l in the laboratory. The maximum yield 
of crude oil from any sample was 12.8 Imperial gallons (15.4 U. S. gal- 
lons), while the maximum yield of ammonium sulfate was equivalent 
to 3 pounds per ton of shale. The ^peei^c gravity of the enidt^ oil varies 
from .944 to .984, All shales examined carry' a high pereeniage of water, 
the average content of 15 samples Iwing ec|ui valent to 15.4 Imperial gal- 
lons (18.4 U. S. gallons) per ton. 
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It appears, therefore, that shales examined in the provinces of Mani- 
toba and Saskatchewan are of little present econoniic importance as a 
possible source of petroleum of ammonium sulfate. Should conditions 
at any time warrant commercial development, open cut minipg could 
be undertaken in many areas under favorable conditions. Over very 
considerable areas, shales examined are covered by a comparatively 
light overburden, consisting chiefly of boulder clays and gravel, which 
could be readily removed by hydraulic methods. 

Province of British Columbia 

The occurrence of oil shales has been reported near Harper's Camp 
in the Cariboo District, near Lytton, and along Calder Creek, a tribu- 
tary of Flathead river. Detailed exploration of these occurrences has 
not been undertaken, but from present information it appears that the 
maximum yield of crude oil from any sample tested does not exceed 
seven Imperial gallons per ton. 

On Graham island, the most northerly of the Queen Charlotte group, 
viscous hydrocarbons have a wide distribution throughout sedimentary 
and intrusive rocks of Cenozoic and Mesozoic age. Semi-fluid bitumen 
is seen as thin* films along bedding planes and joint surfaces, as vein- 
lets in various fractured ro(’ks, and in amygdules of certain basalts, — 
as at Tian Point. Tliis condition was observed by the writer in 1905 
and has subsequently been fully described by J. D. Mackenzie in a 
report dealing with the geology of Graham island. 

The prc'sence of traces of bitumen over a wide area on Graham 
Island was, at one time, interpreted as a possible indication of petro- 
leum pools. Mackenzie considers that the bitumen originates in the 
Maude fonnation,— a series of dark colored, fine grained, thinly lam- 
inated and highly fossiliferous argcllites, of lower Jurassic age. He 
considers that the possibility of discovering commercial pools of petro- 
leum as.sociated with sec^iments of Graham island, may be regarded 
as remote, but suggests the possibility that oil shale bands of commer- 
cial value may be found associated with the Maude formation. 

Provisional District of Mackenzie 

From time to time, during the past thirty years, the occurrence of 
oil shale has been reported along the Mackenzie river between Fort Nor- 
man and Fort Go(k1 Hope. The.se shales are associated with rocks of 
Devonian age, but little information is as yet available regarding their 
tlfickness, extent and value as a possible source of petroleum and various 
by-products. The outcrops occur some 1500 miles to the north of the 
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cHy of Edoumtm, the nearest large centre of population, and, apart 
from other considerations, the geographical position thus renders Ui«n 
of little present economic importinice. 

Provisional District of Franklin 

Among the specimens colleotcd by Captain Bernier during the voyage 
of the S.S. “Arctic” in 1908 were black oil shales which were picked up 
on the beach of Melville island. These specimens are ri(‘h in hydnx’ar- 
bons, kindling readily when ignited by a match. They are appart>ntly 
of the same class and probably of the same horizon as the oil shales 
of New Brunswick, Newfoundland, and Bear i.-^land, Spitzbergon. 

The results of a sample determined in the laboratory of the Canadian 
Mines Branch showed 64 pounds of ammonium sulfate and 140 Imperial 
gallons of crude oil per ton of shale. 

Conclusion 

Certain of the oil shale depo.sits of Canada thonmglily warrant care- 
ful investigation. These deposits n‘prc.‘*ent a large aggregate tonnage of 
valuable shale, and there is g(M)d rcas(»n to Mif)pf)se that, under rt^ason- 
ably favorable conditions, they will eventually prove of suffanent merit 
to constitute the basis of a large and lucrative industry. 

Commercial development of these deposit.'^ will be determined by 
the question of supply and demand, for it may be assimu'd fliat eflieient 
retorts, adapted to the treatment of various types of shale, will be flevel- 
oped. Apparently mining charges will constitute the most important 
single factor in production costs, and for the immediate present will 
adversely affect development. Exceptional instances may exist where 
shales carry reasonably high values, and where conditions affecting min- 
ing operations are unusually favorable. 

Should conditions not appear favorable to commercial development 
in the immediate future, certain of the oil shale deposits of Canada 
should, nevertheless, be regarded m constituting potentially , a valuable 
national asset. 

Newfoundland 

Oil shales occur in several parts of the island.”* One large deposit 
underlies the city of St. John’s and another occurs on the western shore 
of White Bay. The largest and most promising runs north from Deer 
and Grand lakes to the head of White Bay. This may possibly be con- 
nected with outcrops reported on Notre Dame Bay. The shale is iden- 
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tical in geological features and oil content with those of Nova Scotia 
and Cape Breton island. The deposits cover 750 square miles, have a 
thic'kness ranging from 50 to 100 feet and an average oil yield of between 
35 and 50 gallons per ton. 

It is reported that the oil contains a rather rare asphaltic material 
which is much in demand. 

In one large area the Newfoundland shale is impregnated with 
ordinary petroleum, and, as a consequence, yields an oil somewhat dif- 
ferent from true .«ilialc oil. Samples of tliis indicate a possible yield of 
40 gallons or more per ton. 

UNITED STATES 
By II. D. Ceokgb 

Previou.s to the discovery of well oil in Pennsylvania there were fifty 
or sixty plants in the Ihiitcfl States and sevenil in Canada distilling oil 
from black shales and low grade eannel and other coal. According to 
Redwood these plants were distributed as follows; 

One in Portland, one in New Bedford, four in Boston, one in Hart- 
ford, five in the environs of New York, eight or ten in western Pennsyl- 
vania, twenty-five in Ohio, eight in Virginia, six in Kentucky, and one 
in St. Louis. 

An examination of the shales at some of the localities in which 
these plants were located shows that they operatt'd on rook which car- 
ried only 4 to 10 per cent of volatile matter, and which, therefore, would 
yield only 8 to 20 gallons of oil per ton. It is probable that nearly 
every state in the Union has considerable bodies of shale of equal grade. 
But under present conditions such shales cannot be classed as commer- 
cial possibilities. 

The deposits which, by reason of their gcographicid position and 
their high kerogon content, are of most immediate promise are those 
of Colorado, Utali, Wyoming and California. The character of the 
deposits near Elko, Nevada, is a matter of dispute. Some writers be- 
lieve they are true oil shales, while others hold that they owe their oil 
yield to seepage from true oil reservoirs, and cannot be classed as oil 
shales. 

Eastern United States 

1’he work of Ashley of the United States Geological Survey (Bull. 
6%lf 311 of 1916) shows that east of Mississippi river oil-bearing black 
shales exist in very great volume and are widely distributed. They 
occur mainly in the Ordovician, Devonian and Carboniferous systems, 
from New York to Alabama and westward to the Mississippi River. 
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The inoet important body of black shale is the Chattanooga, New 
Albany, or Ohio fitlialc of Devonian age. This bed underlies tlie eastern 
coal fields and crops out in a long line from central Alabama north- 
eastward through Tennessee and Virginia, and all nrtjumi the Nashville 
Basin, in central Tennessee. West of the Appalachian coal held il.s out- 
crop extends from north to south across central Ohio, thtaice through 
central Kentucky to Louisville, from which it stretches in a broad belt 
nortliwcstw'ard across Indiana nearly to ('hicago. From this western 
belt of outcrop the shale extends eastward under eastern (hno jmcl under- 
lies nearly all of Kentucky and all of Indiana west of the outcrop. 

The logs of 17 oil wedK in fifteen counties of Indiana show tliat 
the New Albany shale ranges from 05 to 147 fci‘t in thickness, and 
averages 105 feet. 


SfM.MAKV OF TIOJ iU-Sl I.1S T»>T8 M MM, i Oli .VhHIA^ 


No. of S.iuu‘l< > \\ « IMS' It-ito ol |K'r Ton 

Indiana S 7 Xi SMHon^ 

Illinois 2 ia!i5 

Kentucky Hi 

Ohio I 7 07 

Pennsylvania 7 27 47 “ 

Tennessee 13 5 2 ” 

West Virginia ,5 2.8 " 


The average oil yield of the 42 samples of sliale tested was 10.5 
gallons iJer ton, and 6 yielded as imich as 20 gallons of oil per ton. 
The average ammonia yield wa.s very tow. The ti samples (‘xcc'cding 
20 gallons per ton wore slialo.s as.Miciatcd with I'oal seams, and 4 of 
them are classed as cannel shale or cannel coal. 

Indiana 

The richer parts of the Ohio shales are dark hlui.sh black, and give 
out a distinct oily wlor when broken. They waaither to a gray color. 
At New Albany the .«hale is 100 feet thick, and 5 samples taken from the 
outcrop averaged 8.1 gallon.s f>er ton. Of 3 samples from strata imme- 
diately overlying a coal seam near Boonville, two ran 14 gallons or over 
per ton. The third was barren. 

The logs of 17 wells in 15 counties of Indiana show that the New 
Albany (Ohio) shale ranges from 65 to 147 feet in thicknc'-s, and aver- 
ages 105 feet. The depth to the shale ranges from 5 feet to 1,044 feet 
and averages 330 feet. The shale underlie.s 16,000 s(juarc miles in south- 
western Indiana, and it may be assumed that the oil-yielding strata are 
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30 feet thick. One-half of this, or 16 feet ii perhaps recoverable with 
an average yield of 10 gallons per ton. 

The shales yield a satisfactory illuminating gas, and by .certain 
methods of distillation oil of high grade can be obtained. 

Kentucky 

The Kentucky Geological Survey®** has reported briefly on the 
oil shales of the Pottsville (Pennsylvanian), the Waverly (Mississippian), 
and the Ohio (Devonian) of that state. The Pottsville shale beds are 
too thin to be of immediate commercial importance, but those of the 
Waverly and Ohio fonnations are more promising. The area of out- 
crop of Ohio shale is probably over 1000 square miles. Laboratory tests 
indicate that the oil yield of the Ohio shales may reach 8 to 28 gallons 
per short ton. 


Western United States 
Montana 

Oil shales occur in the Permian and Tertiary strata of Beaverhead 
county, Montana The Permian shales near Dell and Dillon 

form beds of 3 feet or more in thickness which yield 25 to 30 gallons 
of oil per ton. The Tertiary oil shales do not appear to be of any com- 
mercial promise. 

Tennessee 

The Ohio (Chattanooga) shale underlies nearly all the upland region 
of middle Tennes.sec. It outcrops at the foot of the escarpment east of 
the coal field and near the foot of the escarpment facing the Nashville 
Basin. West of the Nashville Basin and along Tennessee River are many 
areas wliere the black shale underlies gentle slopes. 

Numerous sample.s tested gave a fairly uniform yield of 6 gallons 
per ton. 

West Virginia 

Five samples from the Onondaga member of the Romney shale, of 
Middle Devonian age, at a locality well east of the coal fields, in what 
has been called the Appalachian Valley, yielded at the rate of 6 gallons 
per ton. The samples were from closely folded strata, and may not be a 
fair tost of the possibilities of the shale as a whole. 

Though of much lower grade than the great masses of oil shale of 
Colorado, Utah and Wyoming, the eastern shales have certain advantages 
which may offset, in part, the smaller yield. They are nearer the centers 
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ot mdiutry and population, are soft and anil be more easily ndned than 
the western shales, are nearer to transportation, and are believed to yield 
a higher grade of crude oil. The Permian sliales are in the Phosphorla 
formation, and the mopt promising occurrences known are those of Muddy 
Creek basin and Smallliom Canyon. The shale is dark brown to black, 
locally oolitic, and commonly phosphatic. It bums freely, and in most 
localities gives a petroleum odor when rubbed. 

The Phosphoria formation is widely distributed, but oil shales of 
commercial promise are known only near Deli and Dillon. 

In the western part of Meagher county a small body of shale yielding 
at the rate of 30 gallons per ton occurs in the Quadrant formation 
(Mississippian and Pennsylvanian). 

The Tertiary oil shales of Muddy Creek basin contain layers 5 feet 
thick which yield oil at the rate of 24 gallons to the ton. The area of 
such shale is small. 


Nebraska 

• A sample of shale, said to have come from the Cretaceous of south- 
ern Nebraska, te.«ted by the writer, yielded over 40 gallons of oil per 
ton, and the sender of the .‘janiple is authority for the statement that 
a large body of such shale exists in that part of the state. 

Texas and New Mexico 

Oil shale deposits occur in Texas and New Mexico, but the informa- 
tion concerning them is meager and uncertain. 

Colorado, Utah and Wyoming 

The oil shales of the Green river formation occur in Garfield, 

Mesa and Rio Blanco counties of northwestern Colorado; in Uinta, 
Sweetwater and Lincoln counties of southwestern Wyoming; and in 
Uinta, Duchesne, Carbon and Wasatch counties of northeastern Utah. 
Of these deposits, the largest now known i.s in Utah. 

In Eocene time a vast lake basin occupied the northwest comer of 
(Colorado, the southwest corner of Wyoming and the northeast corner 
of Utah. To the south of this basin in ITah and separated from it was 
another lesser, but still large, lake basin in Tertiary time. From the 
sediments carried into these basins were built up the Wasatch, the 
Green river, the Bridger and the Uinta formations, having a total thick- 
ness of several thousand feet. 

During the deposition of the upper half of the Green river forma- 
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tion the geological conditions were, at times, favorable for the forma- 
tion of oil shales, which occur in bands and strata ranging in thickness 
from a few inches to 75 or 80 feet. In many instances they are sharply 
set off from the underlying and overlying strata, while in others there 
is a gradual transition from rock practically free from bituminous mat- 
ter to layers which will yield as high as 60 to 80 gallons of oil per ton, 
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and from this again to the almost barren rock above. Within the thicker 
oil shale bands tlie oil yield varies widely. Thin layers may be selected 
which will yield as high as 90 gallons per to;i, and strata from 3 to 10 
feet in thickness may be found which will average from 60 to 70 gallons 
ton. Between these will be leaner strata ranging down to barrenness. 
The shales will also yield upwards of 20 pounds of ammonium sulfate 
per ton. 
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The oil shale differs widely in color, composition, 8|>ccific gravity, 
hardness and brittleness. 

The loan shales are ooinmonly whitish gray to bdff, and sometimes 
blue gray. As a rule, the lighter the color of the shale the gn^ater is 
the proportion of very fine sand, while the darker the .*jhale the greaUT 
the proportion of clay substance and organic remains. The richest shales 
range in color from a deej) brownish mahogany to almost jet black on 
fresh surfaces. 

A very little experience u.'^ually enables one to select the rich and 
discard the lean by the specific gravity of the material alone. 'I'he leaner 
rock has nearly tlie usual specific gravity of common sh.a)c.«, 2.4 to 2.7, 
while the richest ranges from 1.4 to 1.85. 

Under the hiiinmer, the leaner strata behave as do ordinary shales. 
The more silicious rock breaks with a smot>th conchi)idid fractiirc and 
is ver>' brittle, while the richest is exceedingly tough .‘ind hard to bn-ak, 
e.«pecinlly in the direction of its .structure. Across the bedding it bre.'iks 
with a smooth conchoidal fracture, fre<juently exposing a delie.ate eolor 
banding of black and brownish black. 'I'hc fre."!! fractnre surfaces of 
the rich shale arc silky or satiny in appearance. If such surface.^ arc 
.scratched with a pointed instrument the mark left has a waxy surface, 
and tijc fine material formed along tla’ .scrateh resembles ,a grayish wax, 
cohering in inas.»-e.s .and not falling into powder. The strok(» of the 
hammer on the rich shale yi(‘hls a .'‘ound .‘'imilar to that pHslueod when 
a hard, hejivy \soud is struck. 

Lamination due to original deposition is pre.sent in j)racticnlly all 
the oil sh.al(‘. In .^ome it is so pronounced that weatliiTing break.s the 
edges of the .strata into a fan-Iik(' series of thin flexible f)lates. These 
.are the paper .shales. In otliers the laminae are 1(‘sh ilistinet and the 
weatlicring results in more blfs'ky ma-ses. It lias been suggested that 
the papery lamination is eharacterisfie of the richer shale, but there is 
little or no ground for this view, a.s there .are both lean and ricli paper 
shales and lean and rich mas.sivc sh.alcs. Some b.tnds of massive shale 
have a rough, wavy, concentric or lens-like strueture which seems to 
develop in beds which contain mure than the .avcTagc amount of iron 
sulfide. Small caverns and pockets filled with fine papery materi.al and 
often highly charged with iron sulfate and other soluble salts occur at 
inter\'als along the outcropping faces of these w’avy strata. 

The pyrobitumen content ha.s rendered the oil shales more resistant 
to the processes of w’catbering than arc the enclosing barren clay shales 
and the softer sandstones. In consequence, the edges of the rich strata 
project beyond the general surface of the valley walls. Small fragments 
of oil shale are notably scarce in the debris and alluvium at the foot 
of the precipitous cliffs in which the oil shales outcrop, but large blocks 



SHAik OIL 


bounded by joint planes are common in the coarser talus. An examina* 
tion of the exposed edges of the massive shale strata impresses one with 
the idea that, except for the breaking away of the larger joint blocks, 
the erosion of the shales must be quite largely a process of sblution 
and disintegration into the extremely fine sand and clay particles which 
form the inorganic matrix in which the organic material is contained. 
By exactly what agencies the bituminous matter is removed in this 
process of disintegration it is impossible to say. But it is certain that 
the process of the removal of this material is slow and goes but slightly 
ahead of the separation and disappearance of the inorganic material. 
The removal of the bituminous matter from the richer shales leaves a 
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grayish white Inver over the surface, which, on unfractured blocks, ranges 
from a more film to rarely more than one inch in thickness. Where the 
shale is finely laminated the weathering has penetrated to a greater 
depth. But weathering rarely diminishes the kerogen of the massive 
shale to a depth of more than 2 or 3 inches. 

With the paper shales, however, weathering has opened up the fine 
layers and separated them in fan-like forms, into which the weathering 
agencies have penetrated for a considerable distance. But even in these, 
with rare exceptions of deep jointings, has the kerogen content been 
markedly reduced beyond 3 or 4 feet from the outer surface. 

These great deposits of oil shale may be spoken of as an unfinished 
oil field. The shales, with their great content of organic matter, were 
laid down in horizontal position and large areas have remained but 


OBOLOOY AND DISTRIBUmN OP OIL SUALB8 " «7 

sillily disturbed since the time of their formation. The whole s^es 
of rocks in which the shales occur consists of alternating layers of shale 
with little organic material, shale wiUi much organic material, and sand- 
stone with little or no organic remains. It is reasonable* to suppose that 
if the oil shale area were subjected to great earth movements, compress- 
ing and folding the strata and arching them into anticlines, the heat 
and pressure developed as a result of such movements would cause the 
distillation of oil and gas from the organic remains. The oil and gas 
so formed would find their way into the porous sandstones and would 
be prevented from escaping by the overlying im|>crvious shales. Under 
favorable structural conditions the oil and gas, being lighter than water, 
would travel through sandstone strata charged with ground water to 
the crests of the anticlines, tlic gas, oil and water would arrange them- 
selves in the order of specific gravity in the anticline, and we should 
have a duplication of the commonest fonn of oil structure and Uic com- 
monest condition of the occurrence of oil and gas. 

As to the quantity of oil obtainable from the shales of Colorado, 
Utah and Wyoming: there can be little doubt that from workable beds 
of shales in Colorado alone there may be obtained ten times as much 
oil as has been produced in the United States since the discovery of 
petroleum in Pennsylvania in 1859. The areas underlain by oil shale in 
Utah and Wyoming are much larger than those in ('olorado, however, 
the oil shale strata arc generally thinner, and the kerogen content is 
generally lower. It is highly probable, however, that in each of ll^cse 
shales the oil possibilities of the workable shale beds are, in the total, 
as great, if not greater, than those of the Colorado deposits. 


Nevada 

The oil shales of Nevada, probably of Green river age, arc mostly 
in the eastern district near Klko and Carlin. They differ physically and 
chemically from the shales of Utah, Colorado and Wyoming, are gen- 
erally softer and characterized by their lighUT color for the same yield 
of oil. 

The Nevada 8hale.s generally lie in somewhat shallow basins of con- 
siderable extent. As a rule the beds are rather thin, dip steeply and 
are extensively faulted and folded. 1 he richest seam thus far re- 
ported is about fhur feet thick; a sariiplc across the face yielded 32 
gallons of oil per ton and contained 0.43 per cent of nitrogen, equiva- 
lent to 40.5 pounds of ammonium sulfate per ton. The richest 2 feet 
of this seam yielded ov’cr 60 gallons of oil per ton. This bed dips at 
an angle of about 23 degrees and above and below it are much thicker 
beds of leaner shales. 
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California 

The California "oiJ shales^' are for the most part not true oil shales 
as most of the bituminous matter or oil in them can be extracted by 
suitable solvents. The most extensive deposits are part of the Monterey 
formation of Tertiary age and differ physically and chemically from 
the oil shales of Scotland and from those of other parts of the United 
States. The mineral matter of the shale is diatomaceous and the beds 
that yield oil occur in massive formation. They are softer than the other 
shales mentioned, not at all flexible, brown or brownish-yellow in color 
and when freshly broken* smell strongly of petroleum. A heavy tar-like 
petroleum or asphalt often seeps from fissures and formation cracks in 
the beds. The oil yield of the shales varies greatly from place to place, 
but the average is not high. Some few deposits, however, yield up to 
40 gallons of oil per ton iind the richness seemingly increases with depth 
from the outcrop. The oil is usually high in sulfur and apparently diffi- 
cult to refine. The nitrogen content of the shales is very low. In many 
places the deposits are thick and accessible, so, nothwithstanding the 
general low yield of oil, the shales have commercial possibilities. 

SOUTH AMERICA 

In South America, bituminous shales occur in several countries, but 
with the exception of those of Eastern Brazil on which Hartt^*’, Red- 
wood®* and Branncr have reported, and some recent discoveries in 
Argentina, very little information is available as to their quality and 
extent. 

Brazil 

Oil shales arc ver\' widely distributed, both geologically and geo- 
graphically “They arc found from the Permian to the Plio- 

cene.'' The i)rincipal occurrences arc those at the base of the Upper 
Permian, and those of the Tertiary freshwater deposits. They have 
been reported from: Maranhao, Ccara, Alagoas, Bahia, Minas Geraes, 
Rio de Janeiro, Sao Paulo, Parana, Santa Catharina, Rio Grande do Sul 
and Goyaz. 

Upper Permian strata form an almost continuous band from the 
northern part of Maranhao in S. latitude 3° to Torres in S. latitude 29®, 
in Rio Grande do Sul. At many points in this great area the basal beds 
of the Upper Permian are bituminous. 

^‘The Permian rocks are sandstones, clay shales, and limestones cut 
in many places by eruptive dikes. For the most part they are horizontal, 
and they seem to be of land or fresh water origin, though what are 
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supposed to be brackish water fossils have been found in them.*' The 
oil shales appear to be especially well devciopetl in Parana and Silo Paulo 
where the Iraty black shale series of the basal part of the Upper Per- 
mian is widely exposed. Farther north the Permian rocks are not so 
certainly identified, but the following section given by Oliveira suggests 
the occurrence of the Iraty series witli its oil shales at the base of 
the Upper Permian. 

5. Ferruginous <'oiiglomerates and sandstones. 

4. Clay shales. 

3. Bituminous sliales. 

2. Limestones. 

1. Slialcs at the base. 

Tertiar>' formations skirt the greater part of tlie Brazilian roast. 
They range in ago from Koceiie to Plim-.ene. In origin they inelinlo 
freshwater or land dcpo.sits, bracki-'^h water clepoxits and marine sedi- 
ments. “At several places in the stab's of Bahia and Alagoas the Ter- 
tiary beds include bituminous shales that may eventually Ijc of eco- 
nomic importance.” Bituminous shales al.«u occur in the Tertiary of 
Minas Geraes and Sao Paulo. 

At Taubate the shales were list'd for the manufacture of gas. A 
large plant was installed at Marahu in Bahia for the manufacture of 
oils, soap and various other products, but, owing to mismanagement, it 
had to be abandoned. 

One of the more important occurrenct'S of oil shale is in the lower 
part of the Kocenc, between a .series of highly colored beds and the 
granitic conglomerate at the base of the 'lertiar>'. The shales are com- 
monly interbeddod with samlstonc and range in thickness from a few 
inches to several feet. A shaft 108 feet de<‘p passes through four strata 
of bituminous shale, the thickc.st of which is 15 feet. 

Redwood's tests of the shale.s at Camaragibc (Tertiary) showed n 
range of volatile matter from 7.8 to 30.55 i)cr cent, and an average for 
five samples of 23.25 per cent. Ilis tc.«t of the shales of lliacho Doce 
showed a volatile content ranging from 25.4 to 40.3 per cent, and an 
average of 33.26 per cent. 

Peru 

Oil-yielding shales occurring in or near some of the mining districts 
of Peru have been examined and tested with a view to their avail- 
ability as a source of fuel for mining and smelting purfxises. Samples 
from one of these deposits yielded 24 gallons per ton of a high quality 
of oil quite different from that yielded from f>ther shales tested 
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the writer. The geological features of the deposits have not been 
described. Argentina, Chile and Uruguay also contain deposits of oil 
shales, but their commercial possibilities are not yet known. A sample 
from Chile yielded oil at the rate of 28 gallons per ton. 

AFRICA 

Oil shales are reported to occur in various parts of Africa, including 
the South African Republic (Transvaal), Cape Colony, Natal, Basuto- 
land, Griqualand East, Rhodesia, Mozambique and Madagascar. 

Natal 

Bituminous shales occur in comparatively thin strata closely asso- 
ciated with worked coal seams. The results of tests point to the prob- 
ability that they arc low grade coal and not true oil shales. However, 
when distilled at low temperatures, they gave a low yield of paraffin 
oil, but this is not inconsistent with the belief that they may be coal 
shales. 

Very promising results have been obtained from the testing of oil 
shales from the southern part of the state. 

South Africa 

Oil shales of the South African Republic outcrop at various points 
in the Great Eastern Coal Field. The rocks containing the coal and 
the shale belong to the Karoo formation and are mainly coarse sand- 
stones, and occasionally arenaceous shales. True clay shales are not 
found. The strata lie in horizontal position. 

The principal oil shale deposits are in the Ermelo, the Wakkerstroom, 
the Middelburg and Utrecht districts. It is not known whether they 
underlie the intervening areas. The Wakkerstroom shales are much 
richer tlian those of the Ermelo district. The shale beds in both dis- 
tricts are thin seams associated with coal beds, and could be worked 
with the coal where the latter is of commercial thickness. The Ermelo 
shale yields 30 to 34 gallons of oil per ton. The Wakkerstroom shale 
runs as high as 90 gallons of oil per ton, but the seam is less than 
one foot thick. 

Some writers contend that the Transvaal oil shales were impregnated 
with bituminous matter after their deposition. Others think they should 
be classed as impure coals and cannel shales, or torbanites. 

» The Stromberg Scries of Cape Colony, Natal and Basutoland con- 
tains much carbonaceous matter, and it is reasonable to look for oil 
shale deposits in it. 
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ASIA 

Thsrc cftD b6 little doubt thst ou & continent so largely covered by 
sedimentary rocks as is Asia, many deposits of oil shale will be found. 
Deposite are known in Mongolia, Kwang Tung, Manchuria, Siam, Burma! 
Arabia, Syria and Palestine. 

Japan 

Japan has diligently sought workable oil shales within her own terri- 
tory but the search has not been successful. Lean “marine kerogen 
shales” are found above the oil sands in the oil fields of Japan, but they 
are below commercial grade. 

The Japanese are developing the Fushun coal field of sou them Man- 
churia. Above the coal are extensive beds of coaly shale and possibly 
true oil shale. The South Manchurian Railway rs also an extensive 
miner of coal in southern Manchuria. The Japanese government and 
the Railway are planning a cooperative development of the shale re- 
sources which appear to be very promising. 

Burma and Siam 

A considerable deposit of workable oil shale occurs along the boundary 
line between Burma and Siam. The shale.s are sahl to yield at the rate 
of 30 to 45 gallons of oil per ton. They occur in Pliocene basins, and 
are of sufficient volume to justify development. 


ASIA MINOR 

Easily workable oil shale deposits of considerable size are known 
in Asia Minor. There is one deposit in Palc.«tine which has as its inor- 
ganic component an impure limestone. 


AUSTRALASIA 

Oil shale and torbanite deposits have been worked in New South 
Wales, Queensland, Tasmania and New Zealand. 

New South Wales 

The kerosene shale deposits occur in detached areas just within 
the borders of the Permo-Carboniferous Coal Measures which form the 
coast line from Milton in St. Vincent County to Port Stephens in Glou- 
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cester County and extend north-north-westward to a point beyond the 

Liverpool Range. , ^ i • 

Two of the areas described are on the eastern margin of the forma- 
tion and all the others— forty or more— are near the western margin. 

All but two of the deposits described are in the uppermost division 
of the Permo-Carboniferous. Those at Greta and Clyde River are in 
the Lower Coal Measures and nearly 8000 feet lower stratigraphically. 
The scarcity of known deposits in the lower measures *may be due to 
the very limited outcropping of this part of the Permo-Carboniferous 
scries. The shales of the upper series occur at several horizons in the 
Newcastle division of the Upper Coal Measures. 

In many places the kerosene shales' pass laterally into bituminous 
coal or coaly shale. In others they grade into ordinary clays. Strata 
of shale are also found between thin coal scams. 

The shales resist weathering much more stubbornly than do the non- 
bituminous members of the same series, and the weathered edges of 
the strata sometimes show thin lamination. In a few places the poorer 
kerosene shales have weathered into a soft gray powder, a sample of 
which containeil 18.18 per cent of volatile hydrocarbpns. The powder 
from the richer shale is yellowish brown, owing to the abundance of 
the unaltered resinous-looking constituents. 

In the matters of texture, fracture, luster, streak, specific gravity, 
response to the hammer and other physical characters the kerosene 
shale resembles the richer Colorado shales. The richest kerosene shales 
contain much more volatile matter than do those of Colorado. 

Fossils arc fairly abundant in the lower part of the shale. As mined 
the shale contains from 40 to 70 per cent of volatile hydrocarbons, 
but in the best it ranges from 57 to 77 per cent, and the oil yield is 
from 110 to 150 gallons j)cr ton. The shale resembles cannel coal. The 
deposits rarely exceed one or two square miles in extent, and the seams 
run up to 5 feet in thickness.. 

The Commonwealth Oil Corporation has extensive works at Newnes, 
which were closed down in 1923, being unable to compete with imported 
petroleum. 

Queensland 

In Queensland oil shales occur as follows: 

1. On Curtis Island and the adjacent mainland are extensive deposits 
of workable shale of Tertiary age. 

2. Rich shales, probably torbanitic in character, are found in Baffle 
Crock valley. Tlicy arc probably of Tertiary age. 

3. Shales arc found in the Tertiary beds at Duaringa in the Leichardt 
District. 
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4. Kerosene fihales similar to those of New Soutli Wales are known 
on the Queensland slopes of McPherson Mountains. 

Tasmania 

The name tasmanite has been given to a torbanitic shale of some- 
what inferior quality occurring in the Lower Coal Measures of Permo- 
Carboniferous age on both sides of the Mersey lliviT. The deposits 
have been developed. 

The Tertiary beds of the Mersey River District near Latrolx*, Nook 
Road and vicinity contain workable b(‘ds of oil shale. 

New Zealand 

Oil shales occur as small but veiy rich deposits in the upper portion 
of the Permo-Carboniferous Coal M(‘asurcs, in D’Urville Island in Cotvk 
Strait; Mongonui and Waiapu in Aucklaml; Kaik(»ra and Hiucskin in 
Otago; and at Orepuki in Southhind. Analysis from several of these 
deposits are comparable to those of the best kcrostme shale of New 
South Wales. 

A good variety of oil-yielding shah* is obtained from the (-hatham 
Islands, and a high grade shah* occurs at Waiinate, Hay of Islands. 

Extensive treatment works wen* established at. Orepuki, but they 
did not operate long. 



CHAPTER 4 

KEROGEN-THE OIL YIELDING MATERIAL OF OIL SHALES 
. By Ralph H. McKee and Ralph T. Goodwin 

The word ^‘kerogen’^ was first used by Professor Crum Brown to 
designate the oil yielding material of oil shales. Brown described kero- 
gcn as the material in Scottish shales which, on destructive distillation, 
yields oil. It is neither petroleum nor bitumen, but a substance (a pyro- 
bitumcn) yielding petroleum and nitrogenous compounds when it is 
distilled. An oil shale may then be defined as “a clay or argillaceous 
shale which contains kerogen.” It is to be emphasized, however, that 
kerogen is not a definite chemical compound, but probably a complex 
mixture of complex compounds, and that the kerogens of different shales 
are dissimilar. The term is merely a convenient designation of the 
organic oil yielding material of oil shales. 

A study of kerogen is complicated by the great difficulty of separat- 
ing it from the mineral matter which forms the bulk of an oil shale 
and with which it is most intimately associated. The first study of 
kerogen was concentrated on the “Torbanhill mineral'' of Scotland 
at the time of the famous Torbanhill law suit in 1854, when experts 
attempted to settle the question of whether the material known as 
“Torbanite" or ‘'Boghead Mineral" was a coal or an oil shale. Several 
witnesses at the trial maintained that the oil yielding matter in the 
mineral was of organic origin, while others considered it to be bitu- 
minous and produced by subaqueous eruptions. Torbanite contains a 
much larger proportion of kerogen, yields much more oil than most oil 
shales and many investigators do not regard it as an oil shale. 

The Chemical Composition of Oil Shale 

Oil shales in different parts of the world and in different geological 
formations differ in both physical and chemical character. Table 
gives data as to ash analyses, volatile and fixed carbon percentages ^nd 
oil yields of typical oil shales of the United States, and Table 
gives ultimate analyses of typical oil shales and related materials from 
different parts of the world. These tables show the extent of variation 
between different shales. 
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More experimental work has been done on Scottish shales than on 
shales from other parts of the world, but, because the character of oil 
shales varies so materially, results of studies on the Scottish shales prob- 
ably will not generally apply to all shales. Thiessen*** has reported 
that the shales of Kentucky, Ohio and Indiana are similar in character 
to the Scottish shales, but other investigators have shown that the prod- 

sio, — , — I — , — , — , — I — , — , — , — , 



0/L SHALE, GRAND VALLEY, COL, 
l^g. 11,— Heat changes on retorting Colorado t-liale. 

ucts yielded by them arc not like those from the Scottish shales. Oil 
shales from different regions or geological formations yield oils of dis- 
similar character. The shale from Elko, Nevada, is characterized by 
yielding an oil containing a high percentage of paraffin wax; shales of 
Utah and Colorado yield an oil containing less wax and more asphaltic 
constituents, while the Devonian shales of the eastern part of the 
United States yield an oil containing only a very little wax. 

Oil shales and the oils produced from them vary greatly in sulfur 
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c<mtent. Sulfur in coal is reported to be present in four charac- 
teristic forms, two of them organic and two inorganic. Tlic only known 
sulfur compounds reported to have been found in oilsi fall into tlie fol- 
lowing classes: (a) hydrogen sulfide, (b) carbon disulfide, (r) alkyl 
sulfide or thioethers, (d) thiophenes, (c) thiophanes, (/) niercaptans. 

Franks^” has made a study of the sulfur in a Colorado shale oil. 
The sulfur apparently was not present in any of the forms above men- 
tioned, but rather occurred in forms suggesting an asjihaltic nature and 
a very complex structure. Franks determined the amount of sulfur in 
the 10 per cent distillation fractions of a Colorado shide oil. I'he sulfur 
content was very low in the first (low boilingl fraction, reached a maxi- 
mum in the second fraction, and then gradually reduced to a minimum 
in the highest boiling fractions. The rather constant amount of sulfur 
in the middle fractions of the oil indicated the presenci^ of a series of 
isomers. A pronounced deflection in the sulfur curve for the lower frac- 
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Chemical Analysis of Oil Shaixs 
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tions indicated a series of sulfur compounds different from those found 
in the heavier fractions. 

The nitrogen content of oil shales appears to be present in several 
chemical forms (see Chapter 9). In retorting, a part of the nitrogen 
is evolved in the form of ammonia, pyridines, and isoquinolines at low 



temperatures, but evolution of nitrogen compounds continues to higher 
temperatures. Ammonia yield is increased by the use of superheated 
steam and generally is so obtained at relatively high temperatures. 

The authors have studied heat changes at different temperatures as 
oil is distilled from oil shale and found a surprising variation between 
different shales. With all shales, during the greater part of the dis- 
tillation heat was absorbed, but at times the reactiem was frequently 
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exoth6nnic. Figures 11, 12 and 13 show the nature of the heat changes 
occurring during the distillation of a few oil shales and a sample of^ 
lignite. About the only definite conclusion to be drawn from these ^ 



Fig. 13.— Heat changes on retorting lignite and ionc, California shale. 

curves is that commercial distillation pnx’cdure will have to be varied 
with the shale to be retorted and that no one method of retorting can 
be used equally well with all shales. 

Cracking of the Oil during Retorting 

The imusually high percentage of “unsaturated compounds” (com* 
pounds removed by treatment with concentrated— 66® Be. — sulfuric 
acid) in shale oil has been explained by the low hydrogen content of the 
oil forming matter of the shales. The kerogen does not contain enougli 
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hydrogen to form saturated compounds of all the organic carbon tbe 
shales. • 

Other writers havie suggested that the high percentage of "unsatu- ^ 
rated^' constituents in shale oil is caused by the cracking of the oil in 
the retort, following its production from the kerogen. When petroleum 
is overheated or cracked, the products obtained have lower boiling points 
and higher percentages of unsaturated hydrocarbons than the oil from 
which they were made, and it has been assumed that shale oil acts in 
the same manner under the same conditions. To reduce cracking of 
shale oil during retorting, many have advocated retorting in a current 
of steam or under reduced pressure at the lowest practical tempera- 
ture. 

The oil-yielding materials of oil shales differ in constitution and the 
manner of breaking down when undergoing destructive distillation. Dif- 
ferences in chemical constitution are shown by differences in ultimate 
analyses, by differences in solubilities in various solvents and by differ- 
ences in reactions with chemical reagents. Different behavior during 
thermal decomposition is indicated by different decomposition tempera- 
tures and different products formed. Because of these variations each 
shale presents a somewhat different problem; when different shales are 
treated under similar conditions they yield products of different nature, 
and also the same shale will yield products of different character when 
it is retorted under different conditions. Thus the refining of shale oil 
really begins with retorting and the different behavior of different shales 
or the same shale under different retorting conditions indicates that con- 
ditions suitable for the production of satisfactory finished products from 
any one type of shale will not necessarily be the conditions suitable for 
making satisfactory products from any other shale. The satisfactory 
retort for one shale may not solve the retorting problems presented by 
other shales. 

When an oil shale is distilled rapidly in a vacuum, a solid waxy 
material is obtained This product is completely or nearly com- 
pletely soluble in 66® B4. sulfuric acid, and, accordingly, its *‘saturation'^ 
percentage is approximately zero. If this product is redistilled at atmos- 
pheric pressure there is evident decomposition and the distillate by the 
sulfuric acid test is about 50 per cent “saturated’’. 

When oil shale is destructively distilled it is doubtful whether any 
of the final products, except possibly some of the gas, are liberated as 
such from the kerogen*^ The production of oil from the kerogen takes 
place in two stages. A primary decomposition occurs, in which the in- 
soluble kerogen changes into a soluble solid, or semi-solid, bitumen. 
This intermediate product is not of the same composition as the kerogen, 
as indicated by its analysis and its ready solubility. This intermediate 




UfmM is unstable and a second deoomposi^oii ohangss it into i^T^ 
Ulster oils of greater stability and higher “aatur%tion/^ Experimtot^; 

has shown that the stability, specific gravity, viscosity, volatilii^^ 
and “saturation’' of the oil produced increase as the decomposition of 
intermediate product increases. Both the primary and secondary decom* 
positions are accompanied by a series of thermal reactions. The forma* 
lion of oil from oil shale thus takes place as follows: kerogen — inter* 
mediate bitumen-^hale oil. 

The percentage of “saturates” of a shale oil is increased by distilla- 
tion to coke at atmospheric pressure. Corresponding with this is an 
increase in the amoimt of low boiling fractions in the distillates. Evi- 
dence indicates (see Fig. 18) that crude shale oils produced from the 
retwt at ordinary rates, are mixtures of secondary decomposition prod- 
ucts and of undecompoeed or only partly decomposed “interm^iate 
bitumen” which has been carried from the retort with the gas and oil 
vapors during distillation. The increase in quality of a shale oil result- 
ing from a redistillation of the crude oil may largely be explained by 
the decomposition of this undecompoeed bitumen in the oil during the 
redistiliation. 

The decomposition or cracking of well petroleum under the influence 
of heat and pressure is accompanied by a change of products of high 
molecular weight into products of lower molecular weights. This crack- 
ing always decreases the amount of “saturates” in the lower boiling 
product formed. When a highly “unsaturated” shale oil is cracked, the 
results obtained are apparehtly just the reverse of those obtained with 
petroleum. 

The cracking of well petroleum and shale oil petroleum are not en- 
tirely parallel processes, however. Well petroleum is ordinarily a mix- 
ture of a great number of hydrocarbons of different molecular weights 
and degrees of complexity. When these are heated, the least stable 
hydrocarbons— those of high molecular weight and great molecular com- 
plexity — break down into simpler forms, yielding both saturated and 
unsaturated hydrocarbons, the net result being that the cracked distillate 
is more or less unsaturated, i.e., really contains unsaturated hydro- 
carbons, whereas the original oil was practically completely saturated, 
I.e., contained no unsaturated hydrocarbons. A shale petroleum, on the 
other hand, contains saturated and unsaturated hydrocarbons, and in 
addition relatively large amounts of oxygen, nitrogen and sulfur com- 
pounds, which are not hydrocarbons but are measured as “unsaturates” 
by the sulfuric acid test. Some such shale oils contain over 10 per cent 
of basic nitrogen compounds which may be removed with quite dilute 
acid. When shale oil is cracked, undoubtedly some of the complex and 
heavy saturated hydrocarbons decompose to produce both saturated and 
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unsaturaied hydrocarbons, and some of the complex unsaturated hydro- 
carbons break down to form both saturated and unsaturated hydro- 
carbons of simpler structure. Finally a part of the relatively unstable 
oxygen, sulfur and nitrogen compounds in the oil, which have been 
measured as ^^unsaturatcs/' break down, yielding both saturated and un- 
saturated hydrocarbons, while the oxygen, nitrogen and sulfur may be 
eliminated to a greater or less extent. The net result is an indicated 
gain in ''saturates'^ (insoluble in concentrated sulfuric acid). The gain 
is actual, but it is not alone because unsaturated hydrocarbons have been 
saturated or broken down to form simpler saturates during the cracking. 
A part of the gain is that compounds measured as “unsaturates" by test 
with a concentrated acid, are not all unsaturated hydrocarbons, but com- 
pounds which decompose on heating to yield “saturated" hydrocarbons. 
Distillation of shale under pressure (300 pounds per square inch) has 
been shown to increase cracking of the oil. If the process is carried out 
slowly the resulting distillate is as clear as water and of much lighter 
gravity than distillate from oil shale made at atmospheric pressure. 
Whether such a slow distillation at such a pressure could be carried out* 
commercially is extremely doubtful. 

The Action of Solvents on Oil Shales 

The understanding of the composition of oil shale kerogen would be 
greatly advanced if any considerable part of it were found to be prefer- 
entially soluble in any given solvent. Little work of this nature has 
thus far been reported, however, and solubility studies apparently have 
shed little light on the composition of kcrogens. Table gives 

the solubilities of a few typical oil shales in some of the common organic 
solvents, and shows that little of the organic matter of the shales can 
be obtained by extraction with these solvents. Different shales, however, 
show different solubilities, and this is another example of the fact that 
kerogens of different shales are not similar. 

Experimental work thus far reported on the action of solvents and 
reagents on oil shales indicates that it will never be commercially feas- 
ible to produce oil from shales by extraction with organic solvents or^ 
by the action of chemical reagents of the ordinary type. This is to, 
be expected as oil does not exist as such in true oil shales. Apparently 
the only practical method for the production of oil from oil shales is 
by the acUon of heat. 

Action of Chlorine on Oil Shales 

Hart (see Chem. Zeit., 50, 1204 of 1906) has shown that chlorine, 
bromine and iodine arc absorbed by different coals, thus indicating the 
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presence in the coals of different proportions of compounds contidn^ 
unsaturated groupings. When lignite is treated with chlorine or bromine 
without external heating, the temperature increases to 90^-100^ C. If 
the product of the resulting reactions is extracted with carbon disulfide, 
a halogen-containing resinous substance is obtained. Cross and Bevan 
have shown that coal is attacked by chlorine with the production of a 
chlorinated derivative similar to that previously obtained by them from 
lignified tissue. A shale oil obtained by distillation often contains 50 to 
75 per cent of “unsaturates/' so chlorination experiments were per- 
formed to determine if the unsaturated groupings are present in tlfe 
^ organic matter of the shale, or if they are produced as decomposition 
products by the heat treatment; and to determine if it was possible to 
obtain little complicated chlorine products and to identify these products. 

Shale from DeBeque, Colo., was suspended in carbon tetrachloride and 
chlorine gas passed through the solution for 36 hours. The solution was 
filtered through an alundum crucible, dried and weighed. The increase 
in weight resulting from this chlorine treatment was 0.59 per cent. The 
same sample of shale was then extracted with absolute alcohol in a 
Soxhlet extraction apparatus* until the returning solvent was colorless. 
This solvent extracted 6.23 per cent from the chlorinated shale, calcu- 
lated on the weight of the original shale. The same solvent extracts but 
1.43 per cent from this shale before chlorination. 

Shale from lone, California, is soluble but 6.9 per cent in absolute 
alcohol. If treated with chlorine the percentage soluble was increased to 
41.3 per cent. Efforts to identify this soluble material were unsuccessful 
It is, however, apparent that the vigorous action of the chlorine gas on 
the powdered shale with the formation of an alcohol soluble organic 
material is ample evidence for the presence of unsaturated groupings in 
the organic matter of the shale. 

Sulfuryl chloride reacts with higher olefins to yield dichlorides 
Powdered shales treated with sulfuryl chloride at the boiling point of the 
latter (69° C) were reacted upon and the organic matter chlorinated. 
Shale so treated was increasingly soluble in absolute alcohol. Efforts 
to identify these chlorine derivatives were unsuccessful but indicated 
that they were of the same general character as those formed by treating 
the shale with chlorine gas, i.e., chlorine derivatives of unsaturated com- 
pounds present in the organic matter of the oil shale. 

Microscopic Study of a few Typical Oil Shales 

Under the microscope an American oil shale shows many laminations 
of dark brown to reddish colored material, separated by bands of almost 
colorless inorganic material. The bands of darker material usually are 
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paralldi but in places small faults cause the bands to cross or to unite. 
A Scottish oil shale is usually finely laminated, but the laminations may 
not become apparent until the shale has been burnt or retorted. A Call» 
fomia shale consists of a very fine grained mosaic or argillaceous mate* 
rial, practically homogeneous. 

Figure 14 is a photograph of a polished surface of an oil shale from 
Grand Valley, Colorado. This 'sample was obtained from an exposed 
ledge, striations of this shale being made more evident by the bleaching 
effect of weathering. Oil shales vary considerably in structure, and colors 



Fig. 14.— Grand ValUy, Colora<ic>, jiluile. Tlio Mjrtace of thii? M.irnpie had been 
expo8ed to weathering, eaiiMng the coi^ir of tlie organic matter to change from 
almost black to a medium brown. Tina change of color was apparent for a 
depth of about % of an inch. The Mirfaco was polished with a buffing wheel 
and photographed. Parallel striatioas of organic material are apparent. Small 
local faults are evident. 

range from the black Scottish shale to the light gray shale from Elko, 
Nevada. 

The microscopic study of oil shtilcs reveals the nature of the material 
from which the kerogen originated, and identifies the nature of the inor- 
ganic material with which the organic content is associated. A study of 
these factors aids in determining a definite, chemical procedure for the 
isolation and identification of the organic mutter of the shale. 

For microscopic examination, thin sections are made both perpen- 
dicular and parallel to the bedding planes. At a low magnification Uie 
sections have a yellowish appearance, with alternating bands of darker 
and lighter colors. (Figures 15, 16 and 17.) These alternating bands 
resemble very closely the alternations of lighter and darker colors shown 
in Figure 14. 
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Under the microscope all shales show a distinct coloration, which 
varies in different bands and shales of different formaticms. In thin 
sections this coloration is usually a reddish-yellow and ranges to a 
deep reddish-brown in thicker sections and in very rich shales. The 
coloration varies from lamina to lamina, probably as a result of differ- 
ences in the chemical composition of the inorganic material The colora- 
tion is veiy selective, as shown by the fact that grains of quartz and 



Fig. 16.--Elko, Nevada, shale (xM). Section parallel with strata. The white, clear 
patchy represent quartz grains. Pyrite particles are deep black and grouped 
in patches; organic matter, reddish brown with staining effect scattered through 
the shale in narrow streaks and lenticular patches. A few comparatively large 
streaks or bands of bituminous matter show transverse shrinking cracks. 
substance is kaolitic and sericitic and forms mass of shale 
absent. 


calcite arc not affected by it but appear clear and white, while the 
argillaceous matrix is deeply impregnated with the coloring matter. The 
clay matrix is exceedingly fine and occurs in laminae which are much 
thinner than the laminae of organic material of the section. Under 
higher magnification these bands resolve themselves into a series of 
more or less discontinuous thin laminae, of which the brown and yellow 
or dark ones are longer and more continuous than the gray or colorless 
ones. The mineral matter is very finely divided and a careful inspection 
shows that the dark laminae are usually not easily resolved into gran- 
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ules, while light ones are made up chiefly of particles of crystals of 
mineral matter. The thin sections of the oil shales examined show the 
presence of vegetable debris as films or laminae which extend into the 
very fine clay material. In some shales a dark brown structureless ma- 
terial was present which probably originated in a collection of plant debris 
which has by decomposition passed into a jelly-like phase such as may 
be found in certain kinds of modem peat deposits. Associated with this 



Fig. 16. — DeBequo, Colorado, phair (xTiO). Parallel plmta. Quartz grains, occasional 
(clear). Occasional pyrite grains in dense black pal dies or globules. At higher 
magnification the globules are composed of innumerable Kiiiall cubes. Redauh- 
brown organic matter stains much of tlie shale ni!i,s8. Oeeurs in dark streaks 
or bands, usually parallel. Ocra.^ionnl very dark streaks of organic matter asso- 
ciated with dark sfiecks of the same uialenal. Mixed body of the shale is 
composed of kaolitic matter, sericitic product and carbonate. Light gray por- 
tion is carbonate very finely divided anil not stained by organic matter. 

plant debris are numerous fragments of spores, usually in a very poor 
state of preservation. 

Thiessen has reported a microscopic study of the Devonian oil 
shales from Illinois, Indiana, Ohio and Kentucky and compares them 
with Scottish shales. The organic matter of the American oil shales 
examined consists very largely of spore-exincs. Three kinds of relatively 
large exines are readily recognizable at a magnification of about two 
hundred diameters. The type of spore most conspicuous is Dawson's 
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Sporangitea Huronehsia, but it is present only ‘in small numbers. The 
spore exines are embedded in a mass which at a magnification of two 
hundred diameters appears structureless, but which at a higher magnifi- 
cation is shown to consist of numerous much smaller spore-exines very 
intimately intermixed with fine clay. Small spherules of pyrites are also 
distributed throughout the shale. 

When the Devonian shale was treated with hydrofluoric acid, much of 



Fig. 17.— DeBeque, Colorado, shale (x50). Pamllel strata. Quartz grains, scattered 
(clear). Pyrite, 8cuttcre<l in black granules or in patches made up of a number 
of granules. Bituminous or organic matter oi’dirs in two forms: (a) Reddish- 
brown staining substance, more or less giving a color to the whole clay matrix; 
(b) vciy dark to black streaks. Mixed body of the shale is made up chiefly 
of two constituents, both very abundant: (a) Clay substance, chiefly matrix; 
(b) carbonate occurring in numerous granules, scattered throughout the clay 
matrix. 


the mineral matter was removed. The shale could then be cut by means 
of a microtome or be teased apart by means of needles under the 
microscope. The nature of the organic matter was easily observed and 
consists very largely of numerous disks closely matted together. Plant 
degradation matter other than that of spores is present in this shale in 
small amounts. The spore-exines found are those usually associated with 
the Carboniferous age. Oil shales of ages and formations other than 
those of the Devonian are composed largely of the same kind of con- 
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stituents but not necessarily of the same proportions. From this micro- 
scopic evidence Thiessen concluded that shales must have been deposited 
under aquatic to semi-aquatic conditions and derived from aquatic to 
semi-aquatic plants. 



CHAPTER 5 


FUNDAMENTAL FACTORS IN ANALYZING AND 
EVALUATING OIL SHALES 

By Lewis C. Karrick 

The Problem of Comprehensive Testing 

A coiiiparativo study of the oil shales in the United States will have 
very little value unless, from the analyses or assays, definite conclusions 
can be reached as to the quantity and quality of tlie petroleum substi- 
tutes and by-products tiiat may be produced from each shale. The 
operator of a pros{)ective oil shale plant desires information that will 
enable him to predict the quantity and quality of oil and other sub- 
stances that a commercial plant will produce. These data can only be 
secured through \xTy comprehensive laboratory tests. This chapter brings 
out tliose principles of testing which must be recognized and applied in 
order that reliable data may be obtained and logical conclusions reached. 

It is important tliat the analyst thoroughly understantl oil shales — 
their proj)erties and the mechanism of the oil producing reactions— in 
order that dependable results may be obtained regardless of the testing 
methods employed. Furthermore, he must recognize that oil shales are 
extremely variable in richness, and in physical and chemical properties, 
and also that the yield and quality of oil from any shale may be varied 
to an important degree by changing the manner of conducting the retort- 
ing. The difficulty of drawing definite conclusions as to the value of 
any oil shale from analytical data would be greatly reduced if results 
from successful commercial shale plants were available. But, since no 
commercial plants are yet in operation in this country, laboratory analy- 
ses cannot be correlated with commercial results. 

An ideal analytical method would furnish data from which the re- 
sults of commercial plant operation could be predicted. For oil shales 
and also for high volatile coals, which are to be subjected* to low tempera- 
ture distillation, the most practical and comprehensive scheme of analy- 
sis now available permits a wide range of variation, both in yield and 
in quality of the various distillation products, namely— oils, gases, am- 
monia products, and in the case of coals, coke residue. It is evident 
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that a commercial shale oil plant will operate at some point within this 
range of variation. If the same scheme of complete analysis is rigidly 
adhered to for each shale, adequate data for a comprehensive comparison 
of the different shales will be secured. Also, this infonnation should 
make possible the selection of a commercial retort which enjbodies in its 
design the principles best suited for the production of a high yield of the 
most valuable products, as brought by the results of laboratory deter- 
minations on the individual shale. 

The scheme of analyses herein described applies the fact that im- 
portant changes can be produced in the yield and quality of crude oils 
obtained from any shale by variations in those retorting conditions which 
may be encountered in coinmcrcijil i)lnnt operating practices: i.e., 
time and temperature of distillation. For complete description and dis- 
cussion of apparatu.s and methods of testing oil shale sec Karrick, “A 
Manual of Testing Methods for Oil Shale and Shale Oil”: U. S. Bureau 
of Mines, Tech. Paper (published in 19251. 

The curves of Figure 1 show how the yield and (jiiality of crude oil 
is changed by varying the rate or temperature of retorting. These data 
were obtained from determinations on one particular shale, but similar 
experiments with many other shales show that cur\’es of the same type 
may be secured for any shale. All the curves are plotted alx>vc the same 
horizontal axis, which represents the time re(juircd to olTect uniform rate 
of oil production from the shale samples at the difTerent rates of distilla- 
tion used. Therefore, the points of intersection of any vertical line, say 
that representing two hours, with the difTerent curves, show the properties 
and index value of the oil produced by a two-hour perical of distillation 
conducted at a uniform rate. Also, curve Fig. 18 shows the temperature 
necessary to effect the distillations at the difTerent rates. 

The differences in quality of oils produced by one and eight hour 
rates of distillation show the necessity of retorting any particular shale 
in commercial practice at a definite rate and temperature of distilla- 
tion if the products best suited for the available niarkct are to be ob- 
tained. The data also should enable the plant operator to strike a 
balance between plant capacity- that is, rate or terni»crature of dis- 
tillation,— and the two factors— yield and quality of pr(Hluct8,-~to the 
end that operations may be conducted in the most economic manner. 

Need for Standard Apparatus and Testing Methods 

The results obtained when oil shales arc retorted are a function of 
the apparatus and methods used, as well ns of the shale itself. There- 
fore, if reliable results are to be obtained, it is essential that a suitable 
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standardized equipment and a definite standardized test procedure be 
used. 

The apparatus and methods developed by the U. S. Bureau of Mines 
are ttie result of a number of years of intensive analytical study of oil 
shales from different parts of the world, and studies of methods of 
evaluating them. The results obtained with the Bureau's apparatus and 
methods compare exceptionally well with the results of Scottish and 
Australian commercial plant practice and ase more dependable and more 
complete for purposes of research* than the testing methods genc'rally 
used in those countries. Since results with the Bureau’s methoils have 
been correlated with results of the only two present successful shale oil 
industries, the data obtained with these testing methods should be rea- 
sonably indicative of the results that may be obtained when any oil shale 
is distilled in the types of commercial retorts now being successfully 
used in those countries. The scope of data obtainable by these tests is 
sufficiently inclusive to cover the probable range of variation in yi(‘ld and 
quality of distillation products that may be expected from any plant, 
and therefore, it is logical to conclude that these methods can be adopted 
as standard until such time as a successful domestic shale oil industry 
may indicate their limitations. 

Many types of retorts for testing oil shale, and many oil and gas 
testing methods and apparatus are being used by diffeieni commercial 
oil shale analy.sts, so it is little wonder that results can rarely Ik* 
checked either by the same or by different analysts. It is obviom that 
ail shales can not be comprehensively compared as to yield and qmlify 
of products unless standardized equipment and methods arc used and the 
conditions under which the distillations were performed arc known and 
specified. 


Scheme of Tests to which Oil Shales and Shale Oils 
Should Be Subjected 

Care in Sampling 

To proceed diligently with a complete, well planned scheme of analysis 
is a waste of time and effort uiile.ss the samples being analyzed were 
selected and prepared with a degree of rare commensurate with the value 
placed on the results of the assays. For the greatest acciiracy in samp- 
ling undeveloped properties core drills should be used. This excellent 
though expensive sampling device is nut usually available to most of 
those who desire analyses of their shales, but the more common methods 
of sampling, accepted as reliable for ore-bearing deposits, arc satisfactory 
if properly applied. Shale samples are frequently richer than the average 
of the deposit they represent. The richer parts of the deposits are more 
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resistant to erosion and abrasion and form most of the projecting points 
on a freshly broken or weathered face of the shale. Many times, un- 
doubtedly, these richer points form the bulk of the sample sent in for 
analysis. 

Oil shales may be compared to fairly low grade ores, and it is there- 
fore essential that assays be accurate and representative of the entire 
shale strata to be worked ; otherwise the magnitude of the operations re- 
quired for profitable manufacturing can not be anticipated in advance. 

Factors which Affect Retorting Results 

Since the results that may be obtained when an oil shale is retorted 
are variable (sec Fig. 18), and can be changed at will by slightly altering 
the rate or temperature, each oil shale must be retorted at a sufficient 
number of rates to furnish information as to the range of variation in 
the yield and quality of products that may be produced. By using 
extremely high temperatures all gas and no oil may be produced or by 
applying very low temperatures in the destructive distillation very little 
gas and a maximum yield of oil may be obtained. These extreme con- 
ditions, obviously, will not be encountered nor even desired in com- 
mercial production of shale oil and, therefore, should not be used in 
testing oil shales. However, the abrupt changes in slope of the various 
curves in Figure 18 show that within a fairly well defined range of tem- 
peratures (rates of distillation) the changes in yield and quality of prod- 
ucts are marked. This range is well within the practicable limits of 
commercial application, as is evidenced by practice in Scotland. The 
temperature in the distilling zone of the Scottish retort is such that 8 
hours are required for complete distillation of the shale, and, therefore, 
crude oil of the same relative type as that shown in Figure 18 (8 hour 
rate) is obtained. 

Possibly economic conditions in the United States will require that 
our oil shales be distilled at rapid raU‘s. For rapid distillation finely 
ground shale may be retorted, or processes may be used in which heat is 
supplied intenially to the distilling zone of the retort, but in larger quan- 
tities, and at higher temperatures, than is possible in the usual Scottish 
type of retort. The quality of a crude oil produced by rapid (high tem- 
perature) retorting is relatively poor, but this may be improved by sub- 
sequent coking distillation, which causes the same thermal decomposition 
that gives superior quality to the crude shale oils produced by slow 
rates of retorting.'®*® If it is more desirable to carry thermal decom- 
position of the oil to the economic limit in the retort, the relatively low 
temperatures of the Scottish type of retort will be necessary. 

There are, perhaps, as many good arguments for the successful com- 
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mcrcial application of rapid distillation as for slow distillation, and it is 
likely that either method will offer commercial possibilities as attractive 
as medium rates of distillation. It is obvious, therefore, that if analyti- 
cal data of oil shale testing do not include complete information ns to 
the products which may be obtained under a practical range of retort- 
ing conditions, they are insufficient as a basis for comparing oil shales, 
or for providing figures on which to base plant design or operation. For 
the shale used to obtain data of the curves of Figure 18, the practicable 
retorting- time limits might logically be taken as one hour and eight hours. 

Intensive study of the intluonce of time and temperature on the re- 
sulting products of distillation has definitely shown that the desired 
information concerning range of variation in yield and quality of prod- 
ucts can be obtained by retorting the shales at five standard rates of dis- 
tillation. The apparatus and conditions for conducting the distillations 
are briefly described in the following se(‘tion. 

Retort for Distilling Oil Shales 

Figure 19 shows the details of the oil .shale t-esting-retort used by the 
United States Bureau of Mines This retort was adopted after many 
comparisons with other types of apparatus, and is suitable for testing ail 
types of oil shales. It is easy to operate, is subject to extremely low ex- 
perimental errors (less than 1 per cent), and the parts are readily avail- 
able at most laboratory supply houses. 

When the retort new the lid and base may not form a gas-tight 
contact. This defect is remedied by griixling the two part« togetlier with 
fine carborundum and water, in much the same manner as in grinding 
gas-engine valves. (Cenicnt.s or gaskets should not be used between 
the surfaces as they are not dependable, .and after each run preparation 
of the surfaces for sub.<equent nms is difficult ) Slight grinding before 
each run insures that no oil vapors will escape during retorting and little 
time is required for this preliminary preparation. 

The retort is comph'tely fillerl with sli.-de ground to pass an 8-mesh 
sieve and the lid clamped tightly in place. The contact between the lid 
and base should be tested for leakage by immersing the retort in water 
and forcing air into the delivery tulK* with the lungs. Any apparent 
leakage can be stopped by slightly shifting the position of the lid. 

Standard Rates (Temperatures) of Distillation 

In all distillations the heat should be continuously regulated so ns 
to cause oil to collect in the receiver (10 of Fig. 2), at a uniform rate 
throughout the distillation. The time required for a distillation is the 
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nite time. But, it is relatively simple to retort any or all shales so that 
the oil is caused to form at any predetermined rate, that is, any number 
of cubic centimeters per minute. This procedure may be followed con- 
veniently and therefore it has become standard practice to distill all 
shales at five definite rates of oil production, that is, one cubic centimeter 
of oil in 1, 2, 3, 4, and 5 minutes. Obviously, the distillation of a rich 
shale requires more time at each of these rates than a lean shale. From 
the results obtained by analyzing the oils produced at each different 
“rate of oil production,” the yield and quality of oil which would be 
produced in any time — “rate of distillation” — can bo determined cither 
by interpolation or extrapolation. (See Figure 18.) A very convenient 
way is thus provided for comparing the many typt^s of oil shales on the 
basis of yield and quality of oil produced under identical conditions or 
“rate of distillation.” 

Some confusion may result from lack of precision in the general usage 
of the expression “rate of distillation” as applied to retorting oil shales. 
It is correct to consider that shales have been distilled at the same rate 
when the distillations have been completed in equal intervals of time; 
this because the oil-yielding substances completely decompose theimally 
and pass through the oil-yielding range of tempcniturc in the same inter- 
val of time, regardless of richness. Therefore, when all shales are dis- 
tilled in, say, 1, 2, or 4 hours or any given period of time, they are cor- 
rectly considered as having been distilled at equal rates. Frequently 
two shales are .said to have been distilled at the same rate when oil was 
caused to form from them at equal rates. This is not the correct con- 
ception or expression of the idea “rate of distillation,” since, if two 
shales, one twice as rich as the other, are made to form oil at the same 
rates, the richer will require twice as much time for distillation as the 
leaner, or in other words, the organic matter of the rich shale will de- 
compose at half the rate of the decomjmsition of the organic matter of 
the lean shale. Cune IX, Fig. 18, and Table 1, show that the thermal 
decomposition takes place at different UnqKTaturcs when the rates of 
distillation of shales are different, the (»rganic matter being at a higher 
temperature when distillation rate i.s rapid. 


TABLE I 


Amount of 

Temp, 
of Shale, 
Retorted 

Temp, 
of Shale. 
Retorted 

Difference 
in Temp, for 
Equal Progress 

ToUl Oa Yielded 

Rapidly, 

Slowly, 

of Distillation, 

from* Shale, Per Cent 

Deg. C. 

Deg. C. 

Deg. C. 

0 first oil vapors 

365 

360 

5 

25 

425 

400 

25 

60 

440 

405 

35 

76 

460 

420 

40 

100 

525 

460 

65 
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Since shales of the same type, but not necessarily of tbe same richness, 
will be at approximately the same temperature for equal *Vates of dis-’ 
tilJation,’^ it can be concluded that the same thermal reactions tend to 
take place and similar products of distillation are formed. Therefore 
shales are compared under the nearest practicable approach to identical 
conditions when distillations are conducted at equal rates, that is, at 
the same temperature and in the same interval of time. It is true that 
a rich shale contains less mineral matter and there will be less cat- 
alyzed cracking. It is also true that vapors will evolve twice as rapidly 
from the richer than from the leaner shales and their high velocity of 
exit will permit less vapor-phase decomposition and also increase the 
amount of bitumen (primary decomposition product) carried out 

of the retort in suspension. This effect need not be taken into account in 
estimating the value of oil shales, other than to recognize that the oil 
produced at a given rate from a rich shale will partake somewhat of 
the character of oil produced at a slightly faster rate from a leaner shale. 


Determination of Oil Yield 


Insufficient care in measuring the accumulated oil may cause greater 
error in results than improper application of retorting principles. To 
measure the oil yield most accurately the receiver and contents (oil, 
water, and dust) should be weighed. Most of the oil may then be drawn 
off with a pipette and the remaining oil removed by successive washings 
and decantations with petroleum ether. The last trace of ether is removed 
by evaporation and the receiver and contents (water and dust) again 
weighed. The difference in weight is the exact weight of the oil pro- 
duced. This weight (in grams) divided by the specific gravity of the 
crude oil equals the yield in cubic centimeters at the temperature at 
which the specific gravity was determined, preferably 60° F (15.56° C). 
The yield in gallons per ton is conveniently calculated by the expression: 


Yield of oil in gallons per ton of shale — 


c.c. oil X 239.66 
grams of shale retorted. 


Shale Oil Testing 

Comparison of Shale Oils 

The value of an oil shale as a source of crude oil is determined by both 
the quality and the quantity of oil produced from it. The Scottish shal^ 
give low oil yields as compared with the medium grade shales from the 
Green River formation of the United States. When these shales are 
compared on the basis of possible yield of finished products, the relative 
difference in value of the two shales is considerably less than would be 
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concluded from a comparison based on yield oi crude oil alone. Likewise, 
Australian shales are far richer than any shales of the United States, 
and the oils produced from the Australian shales by the same distillation 
methods are of superior quality. In this example, the comparison favors 
the foreign shale, but the advantage is greater than would be indicated 
by a consideration of richness alone. Several distinctly different types 
of oil shale occur in the United States, as is indicated by the kind of oils 
produced from them, and the properties of these oils affect greatly the 
probable uses to which they may be put. In Table II is given the 
analytical data of the oils produced from typical shales of the United 
States and from important deposits of foreign countries. The oils were 
produced by distilling all the shales under the same conditions. The 
wide variation in properties of the oils from the different shales indicates 
clearly the need for detailed testing of the shale oils by means of stand- 
ardized apparatus and oi>erating technique. 

Fundamentals of Shale Oil Testing 

The object of testing crude shale oils is to determine the properties 
of the crud(!8 and the amount and character of the products obtained 
from them by fractional distillation. It is not to be expected, nor is it 
often necessary, that laboratory fractionations will separate the crude 
exactly into the same fractions as arc made in the commercial oil re- 
finery. The laboratoiy distillations have for their purpose the accurate * 
and reproducible comparison of shale oils on the basis of fundamental 
properties. 

Tlie laboratory-distillation products of a crude shale oil referred to, 
for convenience, as gasoline, kerosene, etc., do not necessarily represent 
the yields of these trade commodities to be expected in commercial 
practice. The yields of finished products to be obtained from shale oil 
can not yet be determined by laboratory tests, since the possible com- 
mercial products and the methods of refining them are not definitely 
known. When finished products arc actually made in commercial prac- 
tice, laboratory and plant yields can be correlated, but until such time, 
it is not safe to predict yields from laboratory data or refining losses 
from petroleum refining practices. However, by the use of a well devised 
testing procedure crude oils from shales of unknown retorting and re- 
fining value may be compared with crude petroleums and with other 
shale oils produced and refined successfully in commercial practice. See 
Table III. 

Tests Suited for Shale Oils 

Shale oils may be analytically distilled by methods developed. by the 
U. S. Bureau of Mines for the analytical distillation of petroleum (Bulle- 
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TABLE III 

Comparison op Shal£ Oii^ Madb in Tgstinq Retort with Soornsn Shau Oil 

PkOOUCRO CoMMERt'IAlXY, AND AVERAGE QUAUTY PsrrROLEVMS FROM THE PBNN> 
BVLVANIA AND MlD-CoNTlNENT DISTRICTS 



1 

2 

3 

4 

5 

Source of oil 

Scottish 

Scottish 

Shale 

Pennayl- 

T>-picaI 


Shale 

Shale 

from 

Siildiera 

Summit, 

IJtali 

vania 

Crude 

Mid-Conti> 

nent 

Crude 

How produced 

Scottish 

Testing 

Teat mg 

Oil 

Oil 

Com- 

mercial 

Retort 

Retort 

Retort 

Well 

Well 

Retorting Time 

Yield of oil 

6-8 Hre. 

2 Hre. 
181 

5 Urs. 
40.2 



Specific gravity of oil 

0.867 

0804 

0.882 

0812 

0.835 

Siting point of oil, Deg. C. . . 

28 

32 



30*’’ 

Distillation, first drop, Deg. C.t 

49 

44 

40 

20 

Per cent distilled to 200 Deg. C. 

1252 

166.3 

18 81 

31.93 

280 

Un.satumtion, 200 Dog. C. fruc- 

tion, per cent 

28.0 

34.1 

40.2 

30 

4.0 

Per cent distilled. 200-275 Deg. 

C 

23.22 

2047 

20.10 

20 83 

15.0 

Unsaturatioii. 200-275 Deg. C. 

fraction, per cent 

34 0 

34.1 

40.2 

3.0 

40 

Vacuum fraction to 200 Deg. C. : 

Per cent 

9.32 

210 

204 

383 

40 

Specific gravity 

0.872 

0 868 

♦♦ 

0.820 

0850 

Viscosity 

38 

38 

** 

39 

41 

Sotting point, Deg. C. 


4> 

* 



V*aeuum fraction 200-225 Deg. C. : 

Per cent 

527 

4:i8 

780 

7.75 

60 

Specific gravity 

0 881 

0 872 

0880 

0.832 

0855 

Viscosity 

40 

41 

42 

40 

47 

Setting point, Deg. C. 

* 

* 

♦ 



Vacuum fraction 225-250 Deg. C.: 

Per cent 

7.10 

5 88 

920 

602 

7.0 

Specific gravity 

0.892 

0871 

0 889 

0811 

0865 

Viscosity 

40 

43 

48 

45 

60 

Setting point. Deg. C. 

24 5 

215 

18 

155 

15 

Vacuum fraction 250-275 Deg, C. : 

Per cent 

613 

7.:io 

14 90 

5 37 

4.0 

Specific gravity 

0 902 

0894 

0906 

0 848 

0.875 

Viscosity 

52 

50 

58 

51 

80 

Setting point 

29 

29 

315 

225 

20 

Vacuum fraction 275-300 Deg. C. : 

Per cent 

6.07 

9.45 

8.88 

5.16 

6.0 

Specific gravity 

0511 

0898 

0.928 

0859 

0890 

Viscosity 

60 

60 

72 

67 

130 

Setting point, Deg. C. 

34 

37 

40 

30 

30 


♦ Not determined. 

♦♦Combined with next higher cut. .. u . 

t Fixed-gas gasoline not included in crude used for these distillations. 
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tin 207), modified slightly because of the different nature of shale oil. 
Three hundred cubic centimeter samples of the crudes are distilled at 
atmospheric pressure and fractions cut at every 45® F. (25® C.) vapor 
temperature-rise up to 527° F. (276° C,). The residuum is then distilled 
at 40 mm. absolute pressure, and similar cuts made in 45° F. (25° C.) 
steps up to 572° F. (300° C.). The specific and A. P. I. gravity of all 
fractions are determined. The fractions of the air distillation which 
distilled below 392° F. (200° C.) are combined to form the “crude gaso- 
line and naphtha” cut, and the “unsaturation” of the mixture is deter- 
mined. The fractions distilling between 392° F. (200° C.) and 527° F. 
(275° C.) are similarly combined to form the “kerosene” cut and the 
“unsaturation” percentage is determined. Viscosities (at 130° F.) of the 
vacuum fractions are determined with a pipette viscosimeter. Conrad- 
son carbon-residue values are obtained for the “air” and “vacuum” 
residuums. The dust and water percentages in the crude and melting 
points of the crude and the vacuum fractions are also determined. 

Index Value of Shale Oils 

Shale oils are generally considered to have their most important 
future value as sources of motor fuels. The “motor fuel” fraction, that 
is, the fraction boiling below 527° F. (275° C.), serves sufficiently well 
at present, as a basis for determining relative values of shale oils. Em- 
pirical indexes based solely on the amount and nature of the “motor fuel” 
fractions, have been suggested tentatively as a means of evaluating and 
comparing shale oils. The index value of a particular shale oil is the 
product of its percentage of “motor fuel” and the percentage of “satura- 
tion” of the motor fuel fraction. (See Curve VIII, Fig. 18.) The index 
value of an oil shale is the index value of the oil produced from it, mul- 
tiplied by the oil yield of the shale expressed in gallons per ton. 


Collection and Disposal of Fixed-Gas Gasoline 

The amount of crude oil collected when an oil shale is distilled may 
he increased several per cent by the addition to it of the light hydro- 
carbons carried in the fixed distillation gases. These hydrocarbon vapors 
may be removed from the gases, preferably by “scrubbing” with “min- 
eral seal oil” or activated carbon. If these light hydrocarbons are not 
added to the crude oil, the gasoline fraction will be so deficient in low 
boiling hydrocarbons that it will not meet present specification require- 
ments for motor gasoline. These light hydrocarbons, known as “fixed- 
gas gasoline,” should be added to the gasoline fraction before specific 
gravity and percentage of “unsaturation” are determined. 



"V*- 

FUNDAMENTAL FACTORS IN ANALYZING OIL SHALES l(» 

Production of Ammonia from Oil Shale 

Oil shales can not be comparatively evaluated unless accurate data 
are available as to the possible yield of ammonia. Ammonium sulfate 
is the most valuable by-product in the Scottish shale oil industry. Hence 
its probable value as a source of revenue to a domestic shale oil industry 
should be considered carefully. 

The nitrogen compounds in oil shale do not begin to yield an ap- 
preciable amount of ammonia until a temperature of approximately 
760® C. is reached. Steam is necessary' in the ammonia prtHlucing reac- 
tions, and the conversion of the nitrogen compounds iiuTc'ases with in- 
crease of temperature and concentration of steam. For determining a(‘- 
tual yields of ammonia from oil shales the temperature of, and the amount 
of steam supplied to, the retort must be accurately controlled if agree- 
ment in duplicate determinations is to be expected, t'ommercial plants 
may not give the same yield as that of a precise laboratory method, 
and therefore it is more satisfactory to detennine by analysis tlic amount 
of nitrogen in the shale, and calculate from this the amount of ammonia 
probably available. In the Scottish retort, 66 per cent of the nitrog»‘n 
of the shale is converted into ammonia and this reco\’ery may be ex- 
pected from the domestic siialcs if sufTicicnt st(‘.im is u.sed in the retort 
and a temperature of approximately 815® C. (1600® F.) is reached in 
the reaction zone. 

To calculate the probable amount of ammonium sulfate available 
per ton of shide, multiply percentage of nitrogen by 9-1.3 and the product 
by 0.65, i.e., probable yield ammonium sulfate per ton 
— per cent nitrogen in shale X 94.3 X 0.65 
or =: per cent nitrogen in shale X 61.3 

Gas Yield from Oil Shales 

It is hardly probable that the fixed g.ases from dcstnictive distillation 
of oil shales will become a .^source of revenue for commercial shale plants 
in general. How’cver, the gases will fill a large ]>ortion of the fuel re- 
quirements of a plant, and since fuel is a large item of (‘xpensc in treat- 
ing shales, the yield and fuel value of the gas should be considered as 
important factors influencing the comimTcial feasiliility of oil shale 
retorting. 

Gas samples for analysis in the laboratory tc.sting of shales, should 
be collected without removal of the fixcd-ga.s gasoline. The ga.s scrubbing 
media, ^^mineral seal oil” and activated carbon have selective actions 
on the constituent gases and thus considerably alter the composi- 
tion of the residual gas. Correction for the amount of fIxed-gas gaso- 
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line present can be calculated and applied, if necessary, to the analysis 
and calorific value of the “wet" gas. The laboratory data can not 
be expected to furnish figures iis to yield, composition, and fuel value 
of the gases which can be directly applicable to commercial plants. The 
commercial plant, if of the Scottish type, will yield a large amount of 
water gas in addition to the fixed gases from the destructive distillation 
of the shale. The type and efficiency of the gas-scrubbing equipment used 
in the commercial plant will influence the composition jiiul heating value 
of the residual dry gases. The laborator>" analysis, however, provides 
a means of comparing the gases produced from the many types of shales 
when they are distilled similarly, and under the most practical range 
of conditions. 

Table IV is a list of analyses of typical oil-shale gases. 

Summary 

In closing, the writer wishes to stress the obvious fact that it is useless 
for analysts to attempt to draw conclusions from the analysis of a 
variable substance, such as oil shale, any fonn of which is subject to 
variable analytical results, when a variety of types of apparatus and 
analytical methods are in use. Oil shale, so far as the yield and prop- 
erties of various distillation products from it are concerned, is an “un- 
known" with variable properties. If the results of dilTercnt laboratories 
and analysts are to be brought into agreement, standard forms of ap- 
paratus and methods of operation must h: adopted. The translation of 
laboratory data into estimates of expectc'd results of a commercial plant 
will probably entail considerable risk until some data from successful 
commercial plants are available. 

The foregoing discussion of the evaluation of oil shales omits much 
description and detailed directions for operating testing apparatus which 
are described clscwlicrc. Until the test of time has proved the inade- 
quacy of the metliods of testing herein outlined and lias replaced them 
to advantage, it would seem that their adoijtion would greatly assist 
progress in the oil shale industry by making possible the assimilation 
and correct application of the results of the scientific studies that arc 
being made on this important natural resource. 



CHAPTER 6 


THE REFINING OF SHALE OILS 
By E. E. Lyder 

Slmlc oil is the product obtained by the destructive distillation of 
oil shale keroj^en. The composition and character of shale oil are de- 
pendent on the manner in which it is produced from the shale as well 
as on the characteristics of the shale and pyrobitumen from which the 
oil is made. Although tlie shales of this country and therefore the shale 
oils made from them are different from those of Scotland, certain funda- 
mental practices used there will undoubtedly be applicable here. By 
adopting the desirable points of Scottish shale oil and American petro- 
leum refining practice and solving the special problems presented by 
each shale (being careful to choose the desirable shales) the refining of 
shale oil offers no unsurmountable difficulties. 

The first product of the decomposition of the pyrobitumen in oil shale 
is a semi-solid asphalt-like material (a bitumcin) which breaks down to 
produce shale oil. The exact nature of this bitumen is not definitely 
known but it has been shown that it is composed mostly of substances 
soluble in concentrated sulfuric acid.‘®^^ When this semi-solid asphalt- 
like material is converted into crude oil by the process of distillation, 
the product formed is only partly soluble in sulfuric acid. The oil coming 
from a shale retort may contain as much as 50 to 80 per cent of “un- 
saturated" compounds, depending again on the method of distillation. 
Those processes which approach destructive distillation will produce an 
oil containing the maximum amount of “saturated" compounds, while 
those which approach the process of simply distilling over the bitumen 
give the more “unsaturated" oils. (See Fig. 18.) 

When shale oils are refined, the crude oil comes to the refinery as a 
more or less unstable material and the refining process must be such 
that it will not only separate this crude oil into its various products and 
remove the objectionable impurities, as in petroleum refining, but it must 
also convert as much as possible of the crude oil into stable products. 
This is accomplished to a large degree by successive distillations. The 
first distillation of the crude will yield a larger portion of “saturated" 
compounds and if it be distilled again, more “saturated" products will# 
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be produced, and so on until the oil contains the miniiiiuni ninount of 
compounds soluble in strong sulfuric acid. Tlic following example il- 
lustrates this point. 

The '^unsaturation” (amount soluble in an exco.^^s of 1.84 sp. gr. sul- 
furic acid) of a crude oil from a commercial shale oil plant was 75 per 
cent. This oil was distilled to dr^’iicss in a onc-pint cast iron mercury 
retort and the “unsaturation” of the distillate had now been reduced to 
57 per cent. This distillate was again distilled and the '‘unsaturation” 
of the resulting product was 50 per cent. A fourth <listillation reduced 
the “unsaturation” to 49 per cent, or practically the same as the third 
distillation. This shows one way in which shale oil changes charaider 
as a result of distillation. A further example of this change i.s the fol- 
lowing data which were taken from the records of a commercial plant 
(Gatlin Shale Products Co., Elko, Nev.). 


Soluble ju (‘oiuTUlmteil 
And. P.-r Cent 


Crude Oil (Directly from the retort ) 77 

Once-Run Oil (The crude distilled to diyiif-s with- 
out steam) (V) 

Re-Run Oil (The once-nm distilled to dryness 

without steam) T);! 

Slack Wax (The crude wax containing oil) 21 

Cold Pressed Distillate (Oil with all wax removnl) 21 

Ga.solinc Fraction (Topjicd from tlu* cold j)re.s.st^d 

distillate^ 30 

Gas Oil (Topped from cold prc«.«ed distillate after 

gasoline fraction had been removed) 46 

Lubricating Stock (Untreated) 40 


Throughout the whole operation of retorting and n-fining, the produc- 
tion of crude and refined products from shale and shale oil can be con- 
sidered as nothing more or le.ss than the production and cracking of a 
heavy bitumen to produce lighter oils. Although the pro<-ess takes phua* 
at atmospheric pressure it is none the le.^^.^ a cracking procc'^s, and thus 
a considerable refining loss must be cxjiectial. I'lie high pcrccntitge of 
unsaturated compounds in the various cuts results in high treating losses 
as well as excessive carbon deposit .s when the oils are distilled to dry- 
ness. In Scottish shale oil refining praitice, the loss, including coke, 
and gas amounts to about 24 per cent of the crude oil. 

So much has been written about the refining of shale oils in Scotland 
that it is unnecessary to go into detail here, but a brief summary will 
be given. The refining procc.«.s carried out by the Seottisli Oih, Limited, 
is characterized by the running of small batches of oil in relatively small 
stills and by the large number of cuts made. Steam is used in all dis- 
tillations except at the end of the coking distillations. 

The oil is first settled free from shale dust and ammonia water and 
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then charged to the crude stills. These are largely of the continuous 
type and run off practically all of the oil as a distillate. The residue 
is then run to the coking stills for coking. In this coking distillation 
the product is cut into crude naphtha and a oncc-nin or so-called “gn'en 
oil/* leaving the coke in the still. In distilling the cnide oil and some of 
the fractions, as much as 1^4 ^‘ubic feet of gas per gallon of oil distilled 
is evolved. This gas is recovered and used ns fuel. 

The once-run or green oil is transferred to agitators, treated succes- 



Fjg. 21. — (’hart .sho^sinji flic ycolli'h pioci of «li''iill:Uion of oil and icfiuinK 

.'hair oil 


sively with sulfuric acid and caustic so<la, the tars removed, and then 
the oil is sent to the re-run stills. Here it is fractionaterl into naphtha, 
crude burning oil, and a heavy oil and j)arafTin, again leaving coke in 
the still. The crude burning oil from this fraction is mixed with similar 
fractions from other cuts, treated with acid and caustic, and redistilled 
to produce a motor boat oil, an oil wliiclj in America would be called 
an engine distillate. This fraction also yields a burning oil which is 
again treated with acid and ciiustic to produce lamp kerosene. The re- 
siduum from this distillation i.s a light ga.^ oil. 

The heavy oil containing the paraffin wax is cooled by a refrigerating 



Fig. 23.--TWO bonchcs of Henderson retorts at Broxburn, Scotland. 
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process and pressed to remove the wax. This is the first pressing and 
yields the slack wax from which the high melting “scalc’^ is produced 
by sweating. The sweating process yields a foot’s oil, which is mixed 
with the green oil, a soft scale, wliieh is resweated, and hard crude wax 
scale. The hard scale is filU'red through or treated with fuller's earth 
to yield the finished waxes. Every effort is made to produce the maxi- 
mum quantity of the highest quality wax. 

The oil from the wax pressing is called blue oil and is acid and caustic 
treated and redistilled, the })roducts being a heavy burning oil, more light 
gas oil, unfinished lubricating stocks, and coke. The heavy gas oil is 



FifZ. 2t — oil >t()nijrr faiik' '|«nl ^li.iN l^Mitf lU iIh’ (li‘1:inn‘. 


(’ooled down and pressed again, yiehling a soft scale, which is sweated 
and marketed as miners’ wax, and a fuel nil. Similarly, fho unfinished 
lubricating oil gives another soft scale which is returned to the hard 
scale, and unfinished lubricating oil stock. The lubricating oil stocks 
are treated wdth acid and caustic and yield the various fini.shed lubri- 
cating oils. The crude naphtha from the first distillation is treated with 
acid and caustic and redistilled to produce the various grades of naphthas. 

In addition to the products removed from the crude shale oil proper, 
a volatile product, called scrubber naphtha, is recovered by washing the 
gases from the shale retort with a .solvent oil, a method similar to the 
absorption process for the recovery of gasoline from natural gas. This 
scrubber naphtha is recovered from the solvent oil by distillation, treated 
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with acid and caustic and redistilled to yield light finished naphtha and 
a residue which is added to the crude burning oil. 

The above very briefly outlines the various steps passed through in 
the production of finished products from Scottish crude shale oil. Some 
of the heavier fractions are distilled over caustic soda in order to remove 
undesirable constituents. The quantity of acid used (usually 66® Be.) 
is about 3 per cent by volume of the crude oil treated. The caustic used 
throughout the refining process amounts to about 11 pounds per hundred 
gallons of crude oil treated. Acid sludge to the extent of 16 per cent of 
the oil treated is recovered and used as fuel and nearly 60 per cent of the 
acid used is recovered and reused for refining or making ammonium 
sulfate. 

The products made and marketed either directly or indirectly are: 


Gasolines and. Naphthas Sold in three or four grades as motor spirits, cleaners’ 

naphtha, and solvent naphtha. 

Burning Oils Lamp oils, light.-house oils, railway signal lamp oils, 

and engine distillates. 

Intermediate Oils Gas and fuel oils. 

Lubricating Oils Usually three or four grades. Sold either straight or 

blended. 

Paraffin Wax Sold in three or four grades and also made into 

candles at the plant. 

Still Coke and Sludges Used as fuel. 

Gaa Used as fuel. 


The various percentages of these products recovered are as follows: 


Products Percentages 

Naphthas and Gasoline 9.9 

Illuminating and Burning Oils 24.8 

Gas and Fuel Oils 24.4 

Lubricating Oils 6.6 

Paniffin Wax 9.6 

Still Coke 2.0 

Loss and Gases (including tar) 22.8 


100.0 


It is quite obvious that, inasmuch as proiluets will greatly vary ac- 
cording to the methods of retorting used, refining methods can not be 
standardized until retorting practice is standardized. Crude shale oils 
will differ with the shales from which the oils are produced and refining 
processes must be varied for each particular oil just as petroleum refining 
processes differ for different petroleums. 

Gasoline 

The petroleum supply will decrea.'se gradually. When the decline ac- 
tually starts, petroleum substitutes, whether shale products or otherwise, 
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will be called upon to furnish only a part of the supply. Gasoline made 
by cracking the heavier fractions of petroleum is now used exten.'^ively to 
supplement the inadequate supply of straight-run gasoline. Oacked 
gasoline is usually not put on the market as a straight cracked product 
but is blended with casinghead or other low boiling point g.Msolines Shale 
gasoline, whether produced directly from shale oil or by the cracking of 
the heavier fractions in pres.sure stills (Hurt on, Dubbs or other types) 
i.s a cracked product and must be handled in all re.spects as such. 

Gasoline of proper volatility and free from gum forming compounds, 
exce.^sivc carbonizing propertie.s and unpleasant odor can be produc'cd 
from petroleum by treating with acid and caustic and steam di.<t illation. 
With shale gasoline the same s»‘heme will be followed ex<'ept that more 
di.^ti Hat ions and more treatments will be nece.ssary. Since more unsatu- 
rated compounds are present in shale gasoline fractions, the loss on 
treatment with .strong sulfuric acid is considerably grc;i(er than when 
gasolines are refined from petroleum. 

(’ertain unsaturated comjKnmds, such as soni(‘ of the olefins, are not 
objectionable while others, the diolefin‘«:, are detrimental in the finished 
products. The refining prwess .should be <levi.<ed to remove only the detri- 
mental constituents from the gasoline. An excess of strong sulfuric acid 
readily attacks certain members of the olefin serii'.s, rcmo\ ing them from 
the gasoline. Thus the aidd is used up without completely d(‘stroying 
the coloring materials and strong smelling compounds proent. For this 
reason the use of an e.xcess of fiG"^ Be. acid re.‘*ults in high refining losses 
without thoroughly clarifying and (hMidiiriziiig the gasoliru'. The gaso- 
line may bo efTeetively treated with various clays and color-removing 
compounds. Contact filtration with certain of these aeid-aet ivatetl clays 
or color-removing componnds together with treatment with relatively 
.«mall amounts of .sulfuric bids fair to be the ultiniab* mcilKMl for refin- 
ing a nundwr of shale oil products. Kspccially clTectivc arc those ac- 
tivated materials which remove the various organic sulfur comiiounds 
which are prc.sciit in shale gasoline to a gn ater or less extent, depernling 
on the eliaraeter of the shale from which the oil is made. Among the 
materials which may be used arc the .specially activated clays, absorbent 
carbon.s, activated fuller’s earth, and silica gel. The hypocldoriU? wash 
used by some petroleum ndinerics for .«ulfur removal oilers possibilities in 
connection with slialc oil refining. 

The u.se of catalysts in the production and refining of ga.soline has not 
been marked with fiuccc.ss. In fact, the aluminium chloride process is 
the only well knowm catalytic process used in the petroleum cracking in- 
dustr>^ When it is properly applied, this process, at atmospheric pres- 
sure, converts heavy hydrocarbons into lighter ones and yields the much 
desired saturated product.s. This, added to the fact that aluminium 
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rhloride is a deodorizer of shale oil, makes it an attractive reagent. The 
failure of the process to date has been caused by the high cost of alumin- 
ium chloride, or rather by the lack of efficient methods for its recovery 
for reuse. 

Kerosene 

Shale oil contains a considerable portion of those hydrocarbons boil- 
ing within the kerosene range. Because this fraction is highly unsatu- 
rated the production of a good burning oil from it will be expensive. 
Because of the odor given off on burning, sulfur is much more detri- 
mental in kerosene than in gjisoline, yet good kerosene can be and is 
made from shale oil in Scotland. However, kerosene will probably be 
one of the last completely refined shale oil products made in this country 
because of the above mentioned refining difficulties and because the frac- 
tions from which kerosene is generally made can be used to produce 
stationary engine or tractor fuel for which the requirements are not 
so rigid. 

Gas and Fuel Oil 

Shale oil usually contains a large gas and fuel-oil fraction which is 
available for gas making, fuel, or for cracking purposes. Its gravity 
ranges from 32 to 36° B6. at 60° F. 

Lubricating Oils 

A lubricating oil fraction with a flash point of 375° F. or higher 
can be produced from shale oil. The viscosity of the finished oil is 
considerably lower than that of internal-combustion engine lubricating 
oils. Since only a small amount of work has been done on shale oil 
from different parts of the country, the average viscosity of American 
shale lubricating oils can not be stated, but lubricating oils with a Say- 
bolt viscosity of 173 seconds at 100° F. have been produced commercially 
in this country. Viscosities of Scottish shale lubricating oils vary from 
120 to 140 seconds and the average viscosity of the shale lubricating 
oils made in this country will apparently be about the same. The shale 
oil lubricant produced here, though of low viscosity, is apparently an 
excellent lubricant. Its viscosity decreases somewhat less with increased 
temperature than does that of petroleum lubricating oils. The shale oils 
stand up well under quite adverse conditions. The shale lubricating oils 
made by one company have been used successfully in practically all 
classes of automobiles and over such periods of time (two years or 
more) that there is no question of their ability to resist wear. They have 
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served in airplanes successfully, replacing the very Iieavy oils com- 
monly used. 

In the production of lubricating oils the same clarifying ami purify- 
ing agents mentioned in connection with gasoline will umioubtcdly fmd 
an equally important place. The finished shale lubricating oils contain 
a higher percentage of unsaturated compoumls tlian do the ordinary 
paraffin base lubricating oils. 

Wax 

Some American shales yield a large percentage of a paraffin wax of 
good quality, while otliers yield little or none. In those oil.< which con- 
tain much wax, as for instance, the Klko, Nev:i<la, oils, practically all 
of the oil produced from the first distillation must be carried through 
the pressing process. The pre.ssing must also be done in two stages, 
which means that a greater part of the (ul is pressed twice. From those 
shale oils which contain only a small perccaibage of wax, a wax dis- 
tillate fraction can be made as in petroleum refining. Nothiiig unusual 
is involved in the production of paraffin waxes from shale oils. The 
melting points of the .shale waxe.s thus f.ar pro«luced range from lOT)® 
to 130*^ American melting point, the average l)eing 118° to 121°. 



CHAPTER 7 


THE NITROGEN CONSTITUENTS OF SHALE OIL 
By Ralph H. McKee 

WJiatever tlie source of the organic matter in oil producing shales 
may be, it is always nitrogenous in character. The actual percentage 
of nitrogen in shales of this type is small, and varies in amount with 
the source of the shale. The best figures seem to indicate that the Scot- 
tish shales average about 0.60 per cent nitrogen, this figure being based 
upon a recovery of 60 per cent of the total nitrogen of the shale as 
ammonia, a recovery amounting to 35 pounds of ammonium sulfate 
per ton of shale. The remaining 40 per cent of tlie nitrogen is not 
recovered. Such figures for American shales as are now available indi- 
cate that the nitrogen content of most American shales is somewhat 
lower than that of the Scottish shales 

When an oil shale is destructively distilled, the newly formed nitro- 
gen compounds are distributed among the products of the distillation 
and appear in the form of ammonia and other basic compounds of 
nitrogen, mainly heterocyclic derivatives of the pyrrol (C 4 Hr,N) and 
pyridine (CaHflN) series. Part of the ammonia is dissolved in the water 
which condenses with the oil, part of it passes out of the condenser as 
vapor and is recovered in the scrubber. The shale oil contains varying 
amounts of nitrogen compounds in the form of basic tars of the pyri- 
dine and analogous scries. The residual spent shale contains a consider- 
able portion of the nitrogen, the chemical nature of which is not def- 
initely known. 

The amount and character of the nitrogen compounds formed dur- 
ing the destructive distillation depend upon a variety of factors, such 
as the type of retort used, the time of heating, the temperatures em- 
ployed and the presence or absence of steam. Early in the history of 
the Scottish industry it was recognized that ammonium sulfate was to 
be one of the important products, so retort design and methods of retort- 
ing developed along lines tending toward maximum conversion of nitro- 
gen to ammonia and at the same time the greatest possible amount of 
oil high in wax. 

The effect of the time factor or rate of heating on the distribution 
of the nitrogen compounds was pointed out by Beilby The distilla- 
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tion of ft typical Scottish shale yielded products in which the nitrogen 
was distributed as follows; 

per cent total nitrutten 


per cent 

the di!?tril)ution of the 

per cent of total nitrogen 


per ci'iit 

Slow distillation not only tends to increase the amount of ammonium 
sulfate formed at the expense of the nitrogen eom])ounds normally re- 
maining in the coke, but it, also, is said to give a better grade of oil. 

Just as slow distillation increases the yield of ammonia at the ex- 
pen.se of the nitrogen in the residue, so does the use of higli Kanpera- 
tures tend to increase the yield of ammonia at the expense of the basic 
tars normally found in the oil. These compounds are for the most part 
relatively unstable The higher boiling constituents of the bases de- 
compose readily into ammonia on heating at atmospheric pressure, and 
although pyridine and its homologues are relatively stable compounds, 
the large portion of the basic tar is made up of com|K)umJs more easily 
affected by heat. On the other hand, even the use of a bright red heat 
fails to affect the nitrogen compounds remaining in the spent shale. 

The use of steam in the retort during the distillation has b(‘cn found 
to increa.se the yield of ammonia at tlie expense of tlie other nitrogen 
compounds and has lung been the customary practice in Scotland. The 
yield and quality of the oil is likewise said to be improved by this treat- 
ment, although some doubt has been cast upon this effect by work of 
the Bureau of Mines 

Although the recovery of ammonia has been such an important fac- 
tor in the commercial success of the S(!ottish industry, the opinion has 
been expressed that ammonium sulfate will be of but minor im- 
portance in the development of an American shale oil industry. Such 
factors as the generally lower percentage yield, the higher cost of recov- 
ering and marketing the ammonia, together with the lower market value 
of the product, place the American and Scottish industries on a different 
economic basis. It has been suggested that it may be necessary in 
America, in view of its particular economic conditions, to sacrifice high 


As ammonia 17.0 

In the oil, as basic tare 20.4 

In the residual coke 626 


100.0 

When the same shale was retorted very slowly 
nitrogen compounds was changed as follows: 


As ammonia 32.8 

In the oil, as basic tare 20 0 

In the residual coke 45.7 

Loss 1.5 


1000 
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oil and ammonia yields per unit of shale to large daily plant production. 

In Scottish shale practice, the recovery of ammonia does not differ 
materially from similar methods used in the coal tar industry. Oil 
vapors, permanent gases and steam pass from the retort through a com- 
mon header into vertical air cooled condensers. The mixture of oil and 
water from the condensers is passed into a separator, where the ammonia 
water is separated from the oil. The permanent gases passing out of 
the condensers are forced through scrubbers to remove gaseous ammonia 
as well as light oil vapors which have failed to condense. The ammonia 
water from the scrubbers and condensers is distilled and the ammonia 
passed into sulfuric acid. The ammonium sulfate thus formed is crys- 
tallized and dried. As has previously been mentioned, the average recov- 
ery in Scotland is 35-36 pounds of ammonium sulfate per long ton of 
shale, a recovery of about 60 per cent of the total nitrogen of the shale. 

The heterocyclic compounds of nitrogen which occur in shale oil have 
received but scanty consideration. Apparently they have been regarded 
as of no commercial importance, although solvent pyridine is a com- 
mercial product in the by-product coke oven industry, and is in demand 
in America for the manufacture and purification of anthracene and car- 
bazole and as a denaturant for grain alcohol. Crude solvent pyridine 
represents that fraction of bases boiling below 200° C. From American 
shales of Colorado and Utah the bases boiling from 200° up to tem- 
peratures as high as 390° arc mostly methylated pyridines and closely 
related compounds. For this group there is at present no commercial 
source elsewhere and in consequence no industrial demand. What little 
work has been published on the identification and recovery of these com- 
pounds has been confined to shale oil derived from Scottish shale. 

As early as 1854 Williams” isolated pyridine and several of its 
homologues in an investigation of the nature of the basic constituents 
of a shale oil naphtha distilled from Dorsetshire shale. Williams also 
noticed vapors of a pyrrolic nature, although he did not isolate pyrrol 
itself. The bases were obtained from a fairly low boiling naphtha and 
were probably all members of the pyridine series boiling between 115° 
and 180° C. 

In 1879-80 Robinson published a series of three articles de- 

scribing some new bases of the isoquinoline series obtained from Scot- 
tish shale oil. The bases were fractionated until everything boiling 
below 270° had been removed, and the investigation w'as confined to 
that portion of the basic material boiling between 270° and 390° C. 
The author states that members of the quinoline series were absent, 
and that the compounds were all members of the isoquinoline series. 
This conclusion was based upon the fact that the bases failed to give 
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a blue color (cyanine dye reaction) when the amyl iodide addition prod- 
uct was treated with alcoholic caustic jmtash. 

Twenty years later Garrett and Smythe worked on tlic basic 
tar extracted from Scottish shale naphtha. 20() gallons of which fur- 
nished 3 kilograms of dried and distilled base. From this mixture the 
investigators succeeded in isolating seven members of the pyridine scries 
in the pure state. The compounds isolated and identilii'd were pyridine 
(CaHjN), one of the picolines (CsIUtCHslN), four of the luthiines 
(CftHafCHslsN), and one of the collidines The U)Ui\ 

yield of bases from the naphtha was about 0.3 per cent by volume. The 
boiling range was as follows: 

Temperature ®C 

Below 120 

120-160 

160-200 

Above 200 

100.0 


IVr Cfut Di.'Jtillrtl 

o:j 

1 

43 2 


The investigators were unable to isolate in the ])ure state any indi- 
vidual compounds from that portion of the basic mixture boiling above 
180° C. In order to compare the yield of ba.«rs from the “green na))htha“ 
with the yield of similar compounds from Uie higher boiling “greem oil/' 
20 gallons of each were treated and the base.s recovered. The naphtha 
gave 226.3 grams of base, of which 03 per cent boiled below 200°, while 
the green oil gave only 120 grams of base, of which *10 per cent boiled 
below 200° C. 

In 1905 Petrie reported that the aqueous extract from crude oil 
obtained from the torbanite of New South Wales, while quite clear after 
filtering, developed a brown deposit of pyrrol-red on standing, and that 
the oil itself gave the deep ultramarine blue color characteristic of the 
test for pyrrol (C4IIBN), when treated with isatm and sulfuric acid. 
A sample of water which had long been in contact with oil obtained 
from the DeBeque, Colorado, shales was recently found by the writer 
to give u similar deposit on standing, even after distillation had ren- 
dered the solution water-white. A pine sjilinter moistened with hydro- 
chloric acid and held in the vapor stream during distillation, rapidly 
developed the purplish red color characteristic of vapors of a pyrrolic 
nature. 

Few data are available regarding the amount of these bases, present 
in American shale oil, although .several writers have referred to them. 
Woodruff and Day reported the presence of pyridine comjiounds 
amounting to from 1.25 per cent to 6.13 per cent by weight in 15 samples 
of oil from shales of Utah. Winchester gave the average nitrogen 
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120 

content of the shales from the same source as 0.64 per cent, based on 
an analysis of 18 samples, and mentioned that part of this would prob- 
ably be retained in the oil as pyridine bases. The nitrogen content of 
3 samples of shale oil from the DeBeque, Colorado, shales was reported 
by Franks The results of Franks’ work are given below, to show 
the distribution of the nitrogen compounds in the various fractions of 
the shale oil. 


Per Cent Nitrogen in Fraction 


Per Cent Di.stilled 

Siimple A 

Sample B 

Sample C 

10 

0.361 

0.344 

0.466 

20 

0.666 

0.742 

0337 

30 

1.113 

1.113 

1.120 

40 

1.232 

1.491 

1.307 

50 

1.351 

1.691 

1.365 

GO 

1.141 

1.659 

1.414 

70 

1.071 

1537 

1.351 

80 

1.162 

1.674 

1.374 

About 85 

1.225 

1.665 

1.884 

C/ni<l(! Oil u.sod 

1.500 

1.855 

1.605 


Tlie percentage of nitrogen in the various fractions increases as the 
Ixjiling points of the fractions become higher. This agrees with the 
earlier and similar observations of Beilby and of Morrell and Egloff 

An investigation of the nature of the basic nitrogen compounds of 
American shale oil is at present being carried out in the Chemical Engi- 
neering Laboratories of Columbia University. Although this work is 
not yet complete, the following brief resume of a few experiments will 
serve to give an idea of the amount of these compounds present in at 
least one type of American shale oil. The bases examined were derived 
from shale oil distilled from DeBeque, Colorado, shales. The results 
cannot be regarded as typical of American shales, for as has been pointed 
out, the amount and character of the nitrogen compounds may be varied 
within certain limits even in the distillation of a shale from a single 
source. 

A liter of heavy naphtha (40® Be. at G0®F.), cut at 300° C., was 
distilled from the crude shale oil, and treated with an excess of dilute 
sulfuric or hydrochloric acid for the removal of the basic constituents. 
The crude base recovered amounted to per cent by volume of the 
oil used. The specific gravity of the bascj was about 0.95 at 25° C. 
When freshly distilled the lowest boiling fractions were colorless, the 
intermediate light yellow, and the highest fractions deep red. All of 
the fractions darkened on exposure to the atmosphere. About 55 per cent 
of the crude base distilled below 200° C., this amount representing the 
crude “solvent pyridine.” The boiling points of the fractious of the 
base taken direct from crude oil are shown in the following table. 
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Per Cent Distilled 

Pressure 

Temperature * C. 

1.1 

Atmospheric 

170-190“ 

3.6 

(f 

190-200“ 

98 


200-210“ 

16.4 

“ 

210-220“ 

23.6 

35 mm. 

120-140“ 

332 

“ 

140-160“ 

458 

“ 

160-180“ 

60.0 

“ 

180-200“ 

722 


200-220“ 

Residue 278 




Distillation was discontinuod at a final flask Uinporatiirc of 247^ C. 
in order to avoid possible craeking. 

Repeated fractionation of the above fractions gave* a scries of fairly 
constant boiling five-degree fractions wlii<*li liad a density range vary- 
ing from 0.91 at 26° for tlie lower fraction to api^roxiinafcly l.(X) at 26" 
for the highest fraction examined, which boiled hetweiai 207° (\ and 
209° C. at 55 inm. pn'SMire. The corresponding imlexes of refraction 
at 26° for these fractions ranged from 1.5(X)8 to 1.5608. These values 
correspond to the range of Vidues characteristic of a pyrnline series and 
are too low for those (piinolin<‘s, iscxjuinohnes, hydnujUinohm*^ and hydro- 
isoquinolines which boil within the t< inperat.un‘ range examined. 

The nitrogen content of the fractions boiling hetwicn 192" (atm.) 
and 270° C. (atm.) was determined after further purirn'iition of ea<*h 
fraction and ranged from 10.28 per cent for the lower fraction to 7.42 
per cent for the fraction boiling between 170 ('.-178' (’. i88 mm.) (a 
temperature range approximately one hundred degree'* haver than l)»e boil- 
ing range at atmospheric pre.<surcl. These valuer correspond very closely 
to a series of pyridine homologues ranging Iroin to (V.lI.:iN. 

The ba.ses of the pyridine series were .also present to a eonsiderablc 
extent in the water which had sidtlcjl to flat bottom of the oil con- 
tainers after long standing. Irom two liters of this ammoniacal wafer 
35 c.c. of base, Ixiiling between 115 and 180" wa.s n coviTcd. 'riie 
whole fraction was soluble in water, a characteristic of the lower mem- 
bers of the pyridine, but not the (|uinolinc, senes. 

In order to obtain a series of fraction.s of greater purity and also to 
determine to what extent, if any, the primary and secondary amines are 
present in Colorado shale oil, a sample ol the crude base was roughly 
fractionated at 40 mm. pressure, the cut.s giving fractions 80 ' ('.-140*^ (;., 
140° C.-175° C., and 175° C.-200° C. Higher boiling fraclioiis were dis- 
carded. Each fraction was acidified with hydrochloric, acid aiul steam 
distilled until the distillate wa.s clear of oil material, reconverted to the 
free nitrogen base and the two lower fractions were steam distilled from 
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the alkaline mixture. The oily base layer was separated from the dis- 
tillate anti dried. 

The higher boiling constituents of the basic mixture obtained fropi 
the Colorado shale oil are mostly alkylated pyridines and not quino- 
lines (or isoquinolines) as are the bases from crude California petro- 
leum investigated by Maberry,®^® which he concluded to be highly alky- 
lated members of the quinoline (or isoquinoline) series, free from all 
but traces of secondary amines. A solution of the shale oil bases referred 
to in the preceding paragraph, upon treatment with an excess of sodium 
nitrite, gave almost no nitrogen gas, hence primary amines are present 
only in traces. However, it yielded considerable quantities of a sticky 
red oil, insoluble in water or dilute acids, and which was probably a 
mixture of nitrosamincs formed by the action of the nitrous acid on 
the secondary amines present. After removing this oily material and 
neutralizing the acid solution of the base remaining, approximately one- 
half of the base originally used was recovered, undoubtedly all in the 
form of tertiary amines. Although it cannot be stated as a fact, through 
lack of present experimental evidence, it is probable that the higher 
boiling fractions of the bases arc mixtures of alkylated pyridines, i.e., 
tertiary amines, and possibly hydrogenated members of this series, repre- 
senting the secondary amines. 

From the lower fractions of the purified tcrtiar>" amine there was 
obtained two picrate derivatives of constant melting point. One of these 
has been further identified by titrating a weighed amount of the picrate 
against N/10 sodium hydroxide, using phenolphthalein as an indicator. 
This compound is symmetrical collidine, or 2, 4, 6 trimethyl pyridine, 
whose picrate has a melting point of 155® C. Verification of the com- 
pound from which the other picrate is derived will be made, and although 
attempts to isolate the picrates of the higher fractions have thus far 
failed, it is hoped that further purification of larger amounts may lead 
to identification of at least some of the compounds present which boil 
below 275®. 

It is to be noted that Robinson ®^ succeeded after 25 fractiona- 
tions in isolating the higher members of the isoquinoline series from 
fractions of Scottish shale oil boiling between 270® C. and 390® C. and 
which originally occurred in fractions boiling between 305® C. and 
390® C. It is highly improbable that the quinolines, the isoquinolines, 
the hydroquinolincs, or the hydroisoquinolines are present in more than 
very small amounts in the fractions of DeBeque, Colorado, shale oil 
which distill below 300® C. at atmospheric pressure. The maximum den- 
sity of the highest fraction examined (190® C.-210® C., 24 mm.) (after 
two fractionations) was 1.0119 at 15® C. — considerably below the den- 
sity. of any isoquinoline or quinoline which boils within or below this 
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range. Apparently the chief series of nitrogen compounds of the slinle 
oil of the Colorado field is that of the alkylated pyririine group. Those 
members of the series which boil below 170° C. i atmospheric) wen* not 
present in the sample examined, having been \o>i in the retorting process 
because of their solubility in water. 

Whether these compounds can be made to yield products of com- 
mercial importance has been questionable. These bases must be removed 
in refining the oil, in order to make the oil marketable. Though the subse- 
(luent purification of the bases would require additional apparatus, the 
cost would probably be small. 

The present commercial uses of tlie<e substance*; are limit lal largely 
by price. The pyridine group Inus a possible u«e as solvents, as insecti- 
cides. and for the denaturing of grain alcohol. Quimdine and its homn- 
logues, while not of any great importance at the present time, have* lM‘i*n 
used in the preparation of a small group of dyes. Quinoline Yellow S, 
for e.xample fthe sulfonic acid of the phthaline formed bv c(njdensiim 
quinaldinc (C„HnCH.,N) ami phthalic anhydride I is said to have a value 
in the silk and wool industries because of its pr<-uliar greenish yi'llow 
hue and its fastness to light. Another group of dves known as the cya- 
nines and isocyanines arc made by the action of caustic potash on tlie 
alkyl halides of mixtures of (piirndini* ami Icpidine frnII„fC'ir,)N>. 
These dyes, together witli Quinoline Red, arc not fa<t to light, ami arc 
of use only as photosensitizing dyes in tin* manufacture of photograpldc 
plates. 

Theobald has declared that pyridine i^- (d great value a« a substi- 
tute for nicotine in the control of apple aphid^. Ihit Frayer find^ pyridine 
a weak insecticide ami injurioiH to foliage wln‘n used in coma'ntrations 
toxic to aphids. Richardson and Smith (F, S. Dept. Agr Hull. 1100 
of 1923), in a scries of experiments on a))his rumicis, fimls th.at pure 
pyridine (b. p. 115° C.) show*^ little toxicity to afihis rumiius, a 25 per 
cent solution being nece.ssary to jmxluee death. However, they find that 
a 15 per cent solution of alpha picoline is txixic, while a 2 i>er (‘ent solu- 
tion of quinoline or tctrahydrocjuinoline i*- toxic to nphi.« nimicis. Accord- 
ing to Moore tJ. Agr. Research, .9, 371) the higher the boiling point 
(up to 250° C.) the greater will be the toxicity of the insccticddc*, in so 
far as there is a resulting adjustment of the volatility to gain greatest 
killing efficiency. For boiling point above the 250" volatility is usually 
too low to produce toxic effects at low cijncentrations. 

Preliminar>’ experiments under the author’.s direction \\c*rc carried 
out with emulsions of crude nitrogen base from Colorado shale oil, 
emulsified with approximately 0.3 per cent solution of fish oil soap to 
ascertain the killing power on aphids of various species. It was found 
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that the toxicity increaecd somewhat as the boiling range increased with 
the maximum fraction distilling about 250® C. 

The uses of these substances as outlined above arc limited at pres- 
ent largely by their cost. Commercial pyridine, for example, cannot be 
used extensively as a solvent at the present market price of about 
$4.00 a gallon (1925), nor can dyes or other useful substances be devel- 
oped from the methylated pyridines and quinoline bases when the latter 
are selling at a price between three and five dollars a pound. The 
recovery of these substances from shale oil, in which they have been 
shown to occur extensively, may easily lower the market price from 
several dollars to a few cents per pound. In this event it is probable 
that the commercial uses of the nitrogen bases would be extended in the 
same manner in which aniline and other nitrogen products were utilized 
wlien market prices dropped to such a value that they became com- 
mercially available. 

It nuiy be concluded that, in view of the competition which the 
shale oil industry must meet from well petroleum products, the develop- 
ment of possible by-products must be a topic of mnjor importance, and 
that the nitrogen bases, which represent at least one of the possibilities, 
must not be overlooked in this connection. 
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ECONOMIC CONSIDERATIONS OF THE SHALJ-: OIL JNDl’S'I'RV 
By W. A. Hamou 

It is recognized by naj)litli()lopists that the future duinestie Mipply 
of crude petroleum will not bo e(|ual to future home ilemaiids. 'Hus 
problem has been considered e\haustiv(‘ly from economic and tcclmical 
viewpoints, and it is clear tiiat it can be met tmly by the following 
procedure of attack: 

1. By obtaining greater supplies of crude oil 

(a) By increasing importations from foreign oil fu'lds. 

(b) By actively participating in development of foreign oil licTls. 

(c) Bij cstablishin^j an American sluile oH indusfry on a com- 
mercial basis as socm as is practicable. 

(d) Through increased recovery from our oil fields, resulting from 
more efficient operating method", and particularly from elim- 
ination of wastes in pnxluction. 

2. By a better utiliz.ation of the ermh’ petroleum now available'. 
(Sec Chem. Met, Eng., ^3, 425 of 1920), 

An analysis of this composite remedy make.‘^ it certain that the 
United State.s must in the near future lo^-c it" supremacy in the petro- 
leum world and become more and mine depdident upon the oil resources 
of other lands, except in so far a'^ the situation may be saved by tlie 
successful industrial production of an artificial petroleum I ( rude shale 
oil) by the destructive distillation of American oil shah'S. ('fhe jirob- 
ability that flush pro<luction from new domestic pools may from time 
to time reverse the general trend in no way modifies this c()m’Iu"ion.) 
The recognition of this fact explains the present general interest in th<‘ 
commercial possibilities of the kerogenous .«halcs of the United States. 
Its economic importance is the reason for the constantly increasing 
amount of research attention that is being accorded to oil shale. 

The production of natural petroleum in the United Statc.-j must pass 
its peak at an early date — probably by 1927, according to the United 
States Geological Sun'cy. When the domestic output begins to fall off, 
with increasing rapidity, due to the exhaustion of reserves, what relief 

125 



126 


SHALE OIL 


may come from shale oil production? This question, placed before spe- 
cialists in fuel economics, does not bring an answer that is optimistic. 
While it is conceded that oil shale undoubtedly will be the basis for 
an industry of importance in perhaps the next decade, it cannot be gain- 
said that it seems improbable that a commercial shale oil industry can 
originate soon enough or become sufficiently large to provide any con- 
siderable contribution before domestic natural petroleum production is 
already on the wane. 

From the standpoint of the conservative petroleum technologist, to 
depend on oil shale, in view of present dearth of knowledge respecting its 
practical treatment, especially regarding the economical manufacture of 
refined products from it, is to trust to uncertainties, both as to costs and 
as to ultimate results. It is at best to superimpose on our present social 
and industrial fabric an enormous and complex new branch of manufac- 
ture, rivaling in part our coal mining, salvaging but a portion of our 
present petroleum industry and requiring many years for its technical 
development. If the quantity of coal mined in the United States during 
any recent year wore all oil shale, of average crude oil yield, the amount 
of artificial petroleum producible therefrom would not equal the natural 
petroleum production for that year. Moreover, if shale oil yielding the 
principal and indispensable products cannot be produced and marketed 
as cheaply as natural petroleum from other countries, the public cannot 
be expected to build up and sustain a shale oil industry, unless it be 
under subsidy as a protective measure. It must be kept in mind, how- 
ever, that the conservative petroleum technologist predicts that a com- 
mercial shale oil industry probably will be born in this country just as 
soon as it is provided with the necessary substantial foundation through 
systematic research and development. He is unimpressed by shale oil 
company p\iblicity, and it is plain to him, through experience, that a 
real industry is impossible as long as the stock promoter and his ‘^engi- 
neers” remain the prominent features of the situation. His interest is 
in an industry that has for its purpose the production of artificial petro- 
leum from oil shale, and not the manufacture of chemical products. 
Accordingly, in this chapter no consideration is given to the production 
of crude slialc oil for such specific purposes as flotation of ores, prepara- 
tion of “sheep dips,” manufacture of soap or to the proposed extraction of 
metals from spent oil shale 

Several American petroleum companies have acquired oil shale lands, 
for the evident purpose of retaining them as oil reserves. A number of 
oil shale tracts also have been taken up by persons connected with 
various petroleum companies, but they are not held in the names of 
those organizations. To illustrate, K. C. Schuyler and a group of other 
men, interlocked with the directorate of the Midwest Oil Company, have 
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acquired a large acreage near DeBeque and Grand Valley, Colo. From 
tiQie to time large interests in the American petroleum industry have 
been reported as purchasing big tracts of oil shale land, but this infor- 
mation has not been confirmed. 

Certain petroleum companies are accumulating reserves of knowledge 
regarding oil shale and shale oil, in order to have the data available for 
consideration at any time. The Gulf Refining Company, for example, 
has given the subject research attention. 

It is of interest to mention liere that a powerful British organization, 
the Anglo-Persian Oil Company, is operating the shale oil industr>' of 
Scotland, using the surplus capacities of the refineries for handling some 
of its crude petroleum from r^astern fields; and has, moreover, consid- 
ered plans for shale oil works in New South Wales, Australia, and in 
New Brunswick, Canada. The crude-oil works and shale oil refinery 
erected in New South Wales by the Commonwealth Oil Corporation, of 
London, Eng.,*^***»- **2 ^-ere not operated by that organization after 1914 
and the British-Australian Oil Company’s mine at T(‘mi was closed in 
1915. Recently inquiries have been called for in Australia as to why 
British investors are allowed to hold an extensive oil shale lease with- 
out giving it developmental attention. It is reported that the Anglo- 
Persian Oil Company has purchased the ])lant of the British-Australian 
Oil Company at Murrurundi and expects to use the refinery for refining 
imported petroleum. It is not known definitely whether the Anglo-Pcr- 
sian Oil Company will go into the shale oil business in Australia. The 
old plant of the Commonwealth Oil (\)rporation was taken over by a 
company that is controlled by John Fell. It is said that this organization 
has erected modified Pumpherston retort .s. The Joadja, New South Wah s, 
oil shale mine, formerly worked by the Australian Kerosene Oil and Min- 
eral Company, but closed down about twenty years ago, has been reopened 
by the Shale Petrol Oil Company, Ltd., which proposes to work co.al and 
oil shale. 

The discovery of oil shale in New South Wales dates back to 1802; 
its occurrence in Hartley Vale w'as noted in 1845; and real prcxluction 
commenced in 1868, when about 17,000 tons were mined. In 1914, 
50,000 tons of oil shale w'ere pro<lu(ed. Oil shale depo.sits have been 
located in several other Australian states, especially in South Australia, 
and also in Tasmania (at Latrobej. The Rial ton -Latrobe shale works 
in Tasmania is said to be shipping crude oil to Melbourne to be refined 
and is reported to be installing a plant capable of distilling about 350 
tons of oil shale per day. The retorting plant of Southern Cross Motor 
Fuels, Ltd., at Latrobe, has a capacity of 30 tons per 24-hour day. 

In passing it is noteworthy that there is also substantial activity in 
connection with tlie commercial utilization of the oil shales of England 
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(Kimmeridge shale), Esthonia (Narva), Erance (Saone-et-Loire^ Allier, 
Puy-de-Dome, Basses Alpes, and Var), Germany (Messel, Merseburg, 
and Mansfeld), Graham Island (in the Queen Charlotte Islands), South 
Africa, and Spain (Terucl, Castellon, and Ciudad Real). Oil shales also 
occur in Argentina, Austria (Kufstein), Brazil, Bulgaria (western and 
central), Burma, Chile, China, French Cameroon, Italy (Lombardy, 
Udine, Salerno, and Vinccnza), Japan, Morocco (Tangier), New Zealand, 
Norway (Auden; and Spitzbergen) , Panama, Serbia, Siam, Sweden (cen- 
tral Sweden, and Oland), Switzerland, Turkey (Mersina), and Ussr 
fSirnbirsk, and Perm). 


Productive Values of Oil Shale Properties 

The value of an oil shale or bituminous shale does not depend en- 
tirely upon the yield of crude oil by destructive distillation — that is, 
upon the content of kcrogen, or oil-forming bituminous matter. Of first 
importance are the quality and refinability of the crude; hence the 
nature of the kerogenous substance and the method of distillation that 
is employed arc factors that largely determine commercial value. Since 
the yield of ammonia from distillation is of importance, attention must 
be given to the percentage of nitrogen and to the character of the nitrog- 
enous compounds in the oil shale. 

The productive value of an oil shale property, therefore, is dependent 
upon the following considerations: 

1. The demonstrated yields of crude oil and ammonium sulfate; that 
is, the crude oil and ammonia producible from each bed of oil shale that, 
on preliminary examination, gives promise of industrial availability. 
These findings may be expressed as the capacity per unit volume of 
workable veins on the property. Capacity determination can be based 
only upon representative samples of certain sources, so selected as to 
demonstrate the variation and continuity in the case of every indus- 
trially important bed on the property under investigation. 

2. The quality or refining value of the crude oil. For the assurance 

of successful large-scale operation, a retorting process must be used that 
will give good yields of economically refinablc crude oil and, wherever 
commercially possible, of ammonia American oil shales are com- 

paratively rich in characteristic kerogens, but in the Western States they 
are generally low in nitrogen content; while in the eastern Canadian 
provinces the oil shale is highly nitrogenous, although it yields an oil 
that is commercially inferior to the Scottish crude product. 

3. The quantity of usable oil shale in sight. The supply of oil shale 
may be extensive and, in fact, practically inexhaustible; but prior to 
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actually beginning operations, a shale oil company should be able to 
claim, say, 50 years* supply of oil shale affording a minimum net profit 
of about $1.00 per ton retorted, assuming a tliroiighput of. say, 1000 
tons per day. The property should contain large (especially thick) and 
accessible seams of oil shale of uniformly high kerogen and nitrogen 
contents 

4. Favorableness of the location of the oil shale field with respect 
to shipment of products to the markets. The difficulties that are likely 
to be encountered in marketing oil shale products must be given atten- 
tion. The petroleum industry of this country, established for many years, 
has developed an extensive and efficient system of marketing its products. 
Before shale oil products can become of commercial importance, it may 
be necessary to carry on a campaign of education, in order to convince 
the public that such products can be used with the same degri'e of satis- 
faction as those obtained from petroleum. The marketer of petroleum 
products has a distinct advantage through the largest oil refineries being 
located on the seaboard or near the marketing centers, whereas it seems 
that the shale oil refineries must be located largely in the Rocky Moun- 
tain region. It is thought by some specialists that this handiea}) will 
make the older and leaner shales of Indiana, Ohio, and Kentucky eco- 
nomically important. 

It may be noted here that, if physical and economic conditions per- 
mit, the plant should be erected in the center of the field under develop- 
ment. The main factors to be considered in choosing a site for a shale 
oil plant are as follows: quality and (piantity of oil shale, proximity of 
oil shale beds, mining conditions of oil shale deposit, water supply, facil- 
ities for disposing of spent shale, transportation facilities for the products, 
labor supply, labor housing, and market conditions. Of these, transpor- 
tation must be given serious consitlcration ; provision must be njadc for 
bringing in the machinery and equipment, some of which is very cumber- 
some, and for removing the crude shale oil or the refined products to 
market; a plentiful supply of water is absolutely necessary; and, if 
possible, the plant should be situated so that the spent shale can be 
removed easily by gravity. Oil shale camps are peculiarly favored, in 
that, before they are established, it cun be ascertained with a degree of 
certamty that the life of the project is not limited. Unlike camps at 
metal mines, where the metal content of a given area is frequently an 
unknown quantity until after years of development, oil shale camps 
should, from the outset, be planned and built as pennanent types of 
camps. Where this procedure is followed, camps will be established 
that will better serve the needs of the industry, and the cost of their gen- 
eral care and upkeep will be less. 
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Present Status of the Development of American Oil Shale Lands 

The comparatively rapid exhaustion of our natural petroleum sup- 
plies, as well as the great magnitude of the oil shale deposits in Colo- 
rado, Utah and Nevada, has created a tremendous interest in the 
development of oil shale lands and processes. Over two hundred and 
fifty companies have been listed at Mellon Institute of Industrial 
Research during the last few years and since 1914 over one hundred 
and fifty patents have been issued, that describe alleged novel processes 
of getting crude oil from shale. Of the two hundred and fifty companies, 
some twenty have erected experimental plants, mostly quite small, and 
there is now no really commercial production of shale oil in this country, 
except possibly by the Catlin Shale Products Co. Inquiry has shown 
that a number of the companies are “wild-cat”, stock-promotion ventures 
of the worst character. Other companies with honest intentions do not 
in many cases have good technical advice. The American people are 
warned that the difficulties of obtaining crude oil from shale at a profit 
are very great, and that it may be years before a successful shale oil 
plant assumes commercial importance in this country. 

Speaking generally, the crude oil produced by the destructive dis- 
tillation of oil shale resembles petroleum somewhat, but it is by no 
means identical with petroleum. For one thing, it is usually much more 
difficult to refine by the customary processes than petroleum. The only 
place in the world where there has ever been a truly successful shale 
oil industry of any size is in Scotland, and study of the Scottish experi- 
ence demonstrates that technical men— chemical and engineering special- 
ists — must have time to work out the many problems connected with 
an American shale oil industry. That research is not yet done, and 
until it is accomplished the immense American tonnage of oil shale must 
be regarded as an oil reserve for the future and not as a present supply. 
A number of technical observations have been announced by American 
experimenters ns discoveries of importance which are not new, because 
the men who have made them do not possess the requisite fundamental 
knowledge. This situation has had a role in making something of a 
mystery out of certain operations that are well known to students of 
Scottish shale oil technology. 

No sound contention can be made that any type of Scottish dual- 
purpose retort should constitute the actual basis for the development 
of an American shale oil industry, for this retort is not the design that 
is required today to handle most economically all grades of oil shale; 
but it is essential that more careful consideration be given to Scottish 
experience in retorting practice as well as in general oil shale technology. 
This successful experience, and the misfortunes of those who attempted 
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to establish shale oil industries in Australia and New Zealand, have 
demonstrated that the retort and its operation must be adapted to the 
specific shale to be retorted, and always with due regard to local indus- 
trial, financial, commercial, and meteorological conditionsi. The unmodi- 
fied Pumpherston dual-purpose retort was u failure when used in 
Australia because it was totally unsuited for dealing with the richly 
kerogenous, yet non-nitrogenous, shale of New South Wales; whereas 
the oil shales of Scotland are generally low in yield of oil and relatively 
high in yield of ammonia, when destructively di.^tilleii in tlu‘ same type 
of retort. It is therefore not surprising that a large amount of money 
was' lost in this attempt to obviate experimental work by adopting a 
retort that was very successful on a totally ditYen-nt variety of oil shale 
under entirely dissimilar economic conditions. As mi*ntioned, American 
oil shales are comparatively rich in character jstic kerogens, but in the 
Western- State.s they are generally low in nitrogen-content, while in 
New Brunswick, for instance, tlie oil shale is highly nitrogenous. In 
fact, almost every condition to be encountered on this (amt incut differs 
materially from the conditions that have been responsible for the Scot- 
tish dual-purpose retort. 

Shale oil is the logical substitute for petroleum, but it is incon- 
ceivable that it, considered in a large way, will ever be a competitor 
of petroleum. The oil shale industry will ultimately as>ume commercial 
importance, but many years and the services of tlu‘ highest types of 
business, executive and technical ability, backed by l;irg<‘ capital, will 
be required before it reaches this status. 
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BASIC FACTORS OF THE SHALE OIL INDUSTRY 
By Martin J. Gavin 

The future of the potential American shale oil industry is dependent 
on the relative supply of, and demand for, petroleum and its products 
in the United States, especially in those regions close to the shale fields, 
and the possibility of securing from some source other than qil shales 
an adequate supply of substitutes for petroleum products. • 

An economic study of the status of American shale oil must there- 
fore consider, first, the economic position of petroleum in the United 
State's; second, the possible substitutes for petroleum and its products; 
and, third, the position of the oil shale resources of the United States 
as one of these possible substitute sources. It would be misleading to 
consider oil shale in any light other than as a possible source of mineral 
oils similar to those now derived from natural petroleum. The present 
economic importance of oil shales, and their future value, lies in their 
potentialities as sources of mineral oils. Not only must oil shale be 
capable of producing mineral oils, but these oils must be usable, and 
must be placed on the fharket at a price equal to, or lower than, equiva- 
lent petroleum products or other substitutes for them. Unless these con- 
ditions can be fulfilled there can be no shale oil industry in the United 
States, The purpose of the writer in presenting this discussion is to 
indicate that these conditions can and will be fulfilled, in all likelihood 
within a reasonable number of years. 

Present Status of the Petroleum Industry 

The writer’s belief is that frequently a too short-sighted view has 
been taken in regard to the present and future of the American petro- 
leum industry. The petroleum situation should be considered as extend- 
ing over a long period of time, rather than as a problem of the day 
or a few years only. Temporarily, under certain economic conditions, 
petroleum production may exceed consumption; new domestic fields may 
for a time overbalance the general condition of excess of domestic de- 
mand over domestic supply; or a temporary^ surplus of imported oil 
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from foreign fields may produce the same effect; but when considered 
as a problem affecting several years instead of only a few, it is indeed 
difficult to escape the conclusion that the supply of oil available from 
the oil fields of the United States is far too inadequate to meet the 
demands put on it by domestic consumers of petroleum and petroleum 
products. 

The science of petroleum geology has advanced rapidly during late 
years. A petroleum geologist is now pretty well able to tell where oil 
cannot be found, where it is not likely that oil will be found, and 
where it is probable oil can be obtained. Likewise, he is able to predict 
with considerable accuracy just how long a proclucing oil field can be 
depended upon to produce in paying quantities. The United States Geo- 
logical Sur\'ey, co-operating with the leading geologists of the country, 
has made a survey of the petroleum reser\'cs of the United States on 
the above basis, and has kept its results revised in accordance with the 
most recent developments in geological science and more complete 
knowledge of the present producing oil fields of the country. As a result 
of this survey, and making the estimate in a spirit of conservatism, the 
Geological Survey in 1919 estimated that over 40 per cent of the 
nation's supply of petroleum, recoverable by present production methods, 
had been recovered and used in about 60 years. Tliis left 60 per cent, 
or, as was estimated at that time, about 6,325,000,000 barrels of recover- 
able petroleum constituting our reserve. As the country is now producing 
petroleum at the rate of nearly 700,000,000 barrels per annum, this sup- 
ply would be adequate for only nine years. Later estimates have placed 
the reserve at somewhat higher figures, and some have estimated the 
reserve as sufficient for 25 or more yeans, but whatever estimate be most 
nearly correct, or even if they all be 100 per cent low, our petroleum 
supply is evidently inadequate for future needs. The discovery of new 
fields necessarily hastens the rate of exhaustion, and long before a critical 
shortage exists the producing fields will have settled down into the long 
period of decline. Production can hardly be maintained at the present 
rate for many years. Petroleum will be produced for a great number of 
years, but as exhaustion gradually approaches its limit in spite of more 
intensive drilling to obtain greater supplies, it will not be possible to 
produce anywhere nearly enough petroleum for the demands of the nation. 

Several possible expedients are to be considered in finding mcsins to 
compensate for our diminishing reserve of petroleum. Of these may be 
mentioned: (1) conservation of existing supplies by more efficient pro- 
duction and utilization, (2) increased recovery from present producing 
oil sands, (3) importations, and (4) substitutes. 
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Conservation of Existing Supplies 

This point requires little discussion. As petroleum supplies become 
more scarce, production methods will become more efficient, and already 
conservation measures have been enacted and are being enforced by 
various states. Petroleum refining is becoming more efficient, and refin- 
ery methods will be so improved that the greatest possible value will 
be obtained from each barrel of crude petroleum. The greatest possi- 
bilities for conservation seem to be in the field of utilization. Mention 
has been made of the comparatively inefficient use to which fuel oil 
is put when it is burned directly. The use of the Diesel and semi-Diesel 
engines will probably increase, and with it the more efficient utilization 
of our heavier fuels. Future automotive engines will probably use less 
and less volatile fuels and obtain a greater mechanical efficiency per unit 
of fuel consumed. That which is satisfactory fuel for the present day 
automotive engine would have been utterly useless in the gasoline motors 
of only a few years ago. The use of oil for enriching gas will probably 
decrease as the apparent tendency to lower the candlepower and calorific 
value of manufactured gas becomes more widely practiced. These and 
other means of obtaining a greater return per unit of petroleum will 
undoubtedly be of much assistance in warding off the time of critical 
shortage, but they can only delay it; they cannot postpone it indefinitely. 

Increased Recovery from Present Producing Oil Sands 

In the estimates of the United States Geological Survey, given above, 
the reserves of oil yet available were based on the estimated quantity 
capable of .being produced by present production methods. The United 
States Bureau of Mines has, for some time, been studying means of 
recovering oil from sands now exhausted in so far as present production 
methods are concerned, but still containing much oil. It has been esti- 
mated that only from 10 to 20 per cent of the oil in most of the pro- 
ducing sands is recoverable by present practices. Mr. J. 0. Lewis, former 
Chief Petroleum Technologist of the Bureau of Mines, is of the opinion 
that recovery from present producing, or old worked-out sands, can be 
increased from 50 to over 100 per cent by the application of proper 
recovery methods. If this opinion is correct, our reserve supply of petro- 
leum may even be doubled, but this again only postpones the time of 
serious shortage, and oil recovered by the newer methods for increasing 
recovery can never be as cheap as oil produced by the common methods 
of production universally employed at the present day. While our supply 
of oil may be increased greatly by these new methods, the additional 
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producticm can be secured only at greater cost. Also it is not probable 
that this additional supply can be produced rapidly enough to take care 
of increasing consumption. 


Importations 

It has been shown that the United States, in 1920, was dependent 
on importations to the extent of over 20 per cent of it^? eonsuin])tion. 
Most of this oil came from Mexico. Considerable reliance for futun‘ oil 
supplies has been placed on Mexico, but future petroleiiin j>r(Mhiction 
of Mexico is not at all certain. The present producing fields of Mcxii’o 
are undoubtedly endangered by salt water encroachment. Many of the 
fields apparently have been ruined. That other fields may be discovered 
and developed in Mexico is certainly highly pos-^iblo, but too much 
assurance must not be placed on this possibility, .and if new fields are 
like the older ones, their lives will lie relatively short. 

The oil producing possibilities of great portion}^ of the world are prac- 
tically unknown. Certain districts, such as the ngion about the C'arib- 
bean Sea, the northern coast of South America. IVrsia, Mesopotamia, 
and other countries, are considered important as source's of petroleum, 
but just how much the United States will share in their development 
or oil production is a matter of speculation. 

Foreign produced oil, however, under most circumstances, will prob- 
ably be high priced oil. The United State.s cannot afford to depend on 
foreign sources for a major part of its supply of a commodity so impor- 
tant to its industrial life and national defense as petroleum. If adecpiate 
supplies of petroleum cannot be developed within the borders of the 
country, or in regions not likely to be cut off from the country' in time 
of war, sooner or later it will be necessary to have some new source for 
an adequate supply of satisfactory .substitutes for petroleum products. 


Substitutes for Petroleum 

There appear to be but three sources from which we may expect 
future supplies of energy now obtained from petroleum. These sources 
are: electricity, generated by water power or by the combubtion of coal 
and the like; petroleum substitutes obtained from vegetable growth; and 
petroleum-like products derived by the destructive distillation of wood, 
coal, lignite, peat, oil shale, and similar materials. 

The classification of electric power as a substitute for petroli’ura may 
seem ill-founded, but a little thouglit will indicate that the classification 
is not unreasonable. The hydroelectric possibilities of the country have 
been barely touched. Planned and projected water-power installations 
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are greater than anything yet attempted. Electricity has already been 
used to substitute for petroleum, and even for coal in some places. One 
of the largest railroad companies in the United States, using petroleum 
exclusively as fuel for its locomotives, is reported to be making exten- 
sive plans for the gradual electrification of its system. Another northern 
railroad has electrified over 600 miles of its main line system, and others 
are planning a change from coal or oil fuel to electricity. In regions of 
the country close to cheap water-power-developed electricity, coal and 
oil take positions of minor importance as sources of energy. 

The increased cost of producing coal, and the still greater increased 
cost of transporting it to points of consumption, together with the knowl- 
edge that the long-time storage of coal, and the process of burning it 
directly under boilers, constitute a wasteful practice, have led to dis- 
cussions of the possibility of the by-product coking of coal and genera- 
tion of electricity at the mine mouth. The plan is that the coke would 
be gassified in producers and this gas, mixed with the distillation gases 
of retorting, would be used in internal combustion engines for the pro- 
duction of electricity close to the mine. The electrical energy so devel- 
oped would be distributed over a large area of surrounding territory. 
Such discussions arc not visionary. At the present time the Federal 
Government is investigating seriously the possibility of developing elec- 
tricity on a large scale at mine mouths in the eastern part of the country. 
Such electric power, it has been suggested, might be tied into a trunk 
line system supplying the greater part of the Atlantic coast. To these 
trunk lines carrying electric energy developed in a most efficient manner 
from coal, it is also proposed to join the great hydroelectric plants, pres- 
ent and proposed, of tlie Eastern States. No discussion is required as 
to the effect of such power development on the use of coal and fuel oil 
in that part of the country, and if it is possible there, it may also be 
possible in other parts of the country. 

The development of electrically propelled automotive vehicles has 
been held up because of the lack of a light weight storage battery with 
sufficient energy capacity for long continued operation, and because of 
the time required in replacing the energy of discharged batteries. Elec- 
trical development is still in its infancy and one would indeed be ven- 
turesome to predict the impossibility of great advances along these 
lines. In future power and energy developments, electricity is certain 
to assume a position of higher importance than it does to-day. The 
possibility of its substituting, in part, for the large quantities of fuel 
oil now being (Consumed in tlie country must not be overlooked. 

The popular fancy has been caught by the possibilities of producing 
motor fuels and substitutes for other petroleum products from plant 
growth. Alcohol, produced from vegetable substances, and usually 
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blended with petroleum and coal distillation products, is now being 
placed on the market, and is being used with satisfaction as motor fuel. 
Alcohol can be used in internal combustion engines without blending, 
if the engines are designed for its use. Such use of alcohol will probably 
increase if the price of motor gasoline increases, or if the cost of pro- 
ducing alcohol decreases. The calorific value of alcohol is lower than 
that of petroleum products, but in its use in internal combustion motors 
this disadvantage is almost entirely offset by its high eflicicncy. 

Alcohol can be produced from a great many vegetable growths and 
from vegetable waste products. Recent investigations indicate the prob- 
ability that it can be produced from wood wastes, such as sawdust, 
though this yet evidently requires more convincing commercial demon- 
stration. 

The present and future position of motor fuels derived from vegetable 
sources has been aptly presented by Mr. ,1. 0. Lewis, m an address before 
a convention of the Independent Oil Mens AsMiciation. in 1920 
“Plant growths are renewing and are a jiermanent sourci* of supply, but 
the carbonaceous materials of our rock formations ar(‘ wasting assets 
that are not being replaccil by nature. The prodinlion of alcoliol, ether 
and vegetable lubricants from plants appeals to the popular imagina- 
tion, but on considering the enormous ((uantitics to mei't even our prt'sent 
needs, the magnitude of the problem is seen to be appalling. I'liis year’s 
corn crop would make some seven billion gallons of alcohol, or about two 
billion gallons more than our gasoline needs, but obviously it. would not 
be to the public interest to divert this amount of corn from its present 
uses, nor even the lands on which to grow such a crop in order to meet 
our motor fuel requirements. Food is l.icyond {piestion our lirst net’es- 
sity and as time goes on our needs lor devoting the soil primarily U» 
food production will become more and more vital.” (1 his statement m 
but anotiier way of expressing the results of the economic law that the 
population of a country tends to increase at a greater rate than its 
^od supply.) 

Like electricity, plant produced motor fuels will in future come to 
have a more important position in substituting for petroleum, but the 
growth of their production probably will he iiiiK'h slower than the rate 
of failure of petroleum .supplie.s. 

Practically all our present sujiply of lubricating oils is obtained from 
petroleum. Certain vegetable oils, notably castor oil, are excellent lubri- 
cants and thus a source of supply of lubricating oils is ofTcred by plant 
life if or when the supply of petroleum lubricating oiks fails, and if it 
cannot be supplied from other sources such us shale oil. The production 
of lubricating oils from vegetable material, however, is subject to much 
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the same limitations discussed above in connection with motor fuels ob- 
tainable from plant growths. 

Lubricants can be made from much of the petroleum now being 
used as fuel and road oil. The demand for lubricants has not nearly 
reached the volume of the available supply of crudes from which they 
can be made. It is to be expected, therefore, that although our petro- 
leum production may in future gradually decrease, petroleum lubricants 
will be available in quantity for many years. As petroleum becomes 
more costly with failing supplies, probably only those products in great- 
est demand will be made, and as fuel oil increases in price its use will 
be diminished, thus making available large quantities of oils suitable 
for the manufacture of lubricants. 

A considerable amount of motor fuel is now being produced by the 
coal by-product industry of the United States, and blends of benzol 
and other light oils with petroleum distillates, or mixtures of alcohol 
and petroleum distillates, are on the market. The coal by-product in- 
dustry is growing and gradually the wasteful practice of coking in bee- 
hive ovens, from which all the volatile products of the coal are wasted, 
is being replaced by by-product oven coking. 

At present the problem of by-product coking is not so much the pro- 
duction of by-products as the production of a satisfactory coke, and the 
satisfactory marketing of that coke. Thus, in coking, the effort is not 
made to obtain the highest yield of, for example, motor fuels; but the 
highest yield of most satisfactory coke at lowest cost is the condition 
desired. Conditions for producing good coke are not necessarily favor- 
able for obtaining high yields of motor fuel. Under present operating 
practices it has been estimated that if all the coal mined annually in 
tlie United States were coked in high-temperature by-product ovens, the 
material suitable for motor fuel thus made a\’ailable would amount to 
only about 20 per cent of the annual domestic requirements for gasoline. 

Other conditions of retorting coal will produce higher yields of oils 
satisfactory for motor fuels, but these conditions do not usually produce 
a marketable residue. Even so, it seems likely that coal by-products 
will be of much assistance in supplying future motor fuel requirements. 
If plans for the by-product retorting of coal at the mine mouth, as dis- 
cussed above, are carried out the supply of material available for use 
in substituting for petroleum may be increased, and retorting methods 
may be developed that will yield a greater amount of suitable motor fuel 
per unit of coal than is now possible. 

Coal distillation also yields other products which can be substituted 
for products of petroleum. In the eastern part of the country, large 
quantities of coal tar are used as fuel. The amount relative to the quan- 
tity of fuel oil used in the country is small, but with the growth of the 
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bjr-product coking industry this use of the heavier tars will undoubtedly 
increase. 

The possibilities of obtaining petroleuin-like products from low grade 
bituminous and sub-bituminous coals, lignite, peat and the like, should 
not be neglected. In different parts of the United States ver\^ large de- 
posits of these materials are not now being utilized as fuel because of 
their high content of water and ash or other objectionable properties. 
The writer believes that in many places, where these deposits are favor- 
ably located and rich in oil yield, their development will be as feasible 
as the development of many oil shale deposits. The technical problems 
in the development of oils from these sources, however, will probably 
be considerably different from those involved in the production of oils 
from oil shales. 

Petroleum Substitutes from Oil Shales 

Before beginning a discussion of the position held by the oil shale 
reserves of the country as a new source of mineral oil s\ipplies, the writer 
submits the opinion that neither the oil shales, the coals, the lignites, 
the peats, vegetable wastes, electric power, nor any of the suggf'sted 
substitutes for petroleum will alone take the place of petroleum. Most 
or all of these substitutes will play parts of greater or h'ss importance, 
and the development of one should not be wholly neglected for another. 
The development of substitutes cannot come nipidly enough, for both 
technical and economic reasons, to replace completely, for a great num- 
ber of years, the expected w'aning domestic production of pc'trohaim. 

Of these various sources of substitutes for petroleum, the oil shale 
resources of the United States stand out prominently, and with pf'rhaps 
greatest importance. For many years, oil shales have been worked com- 
mercially as sources of mineral oils in France, New’ South Wales, and 
Scotland, and their utilization in these coiuitries makes it se<'m certain 
that the shales will be extensively w’orked in the United States ns a 
source of such oils. The development of a shale oil industry in the 
United States will undoubtedly ^ of great commercial and industrial 
importance to the country, once economic conditions become favorable 
for it. 

The amount of oil obtainable from the oil shale resources of the 
United States is so great as to make the amount of petroleum thus far 
produced and still awaiting production in the co\mtry seem almost in- 
significant. The United States Geological S\irvey has estimated that the 
oil shale deposits in the Utah portion of the Uintah Basin, alone, arc 
capable of producing over 42,800,000,000 barrels of oil, and these con- 
stitute only a small portion of the nation’s total oil shale reserves. Up 
to 1921, the United States has profluced less than 6,000,000,000 barrels 



140 


SHALE OIL 


of petroleum, and it has been estimated that that amount is over 40 per 
cent of the total quantity that can be produced with present production 
methods. Shale oil is capable of producing many, and perhaps all, the 
products now obtained from petroleum. Apparently it is but a question 
of time before these shale oil products will be produced and enter into 
the commercial markets of the country. 

In the introduction to this chapter, the writer stated that the future 
of an oil shale industry in the United States depended on the relative 
supply of and demand for petroleum in the country, and the position of 
shale oil products with respect to other possible substitutes for petroleum. 
It has been shown that the nation^s apparent supply of petroleum is 
insufficient to take care of the demand for mineral oil products for a 
great many years, and that limitations of a very practical nature hinder 
the rapid and extensive development of substitutes for petroleum other 
than shale oil. 

There is as yet no shale oil industry in the United States. Since 
1916 an increasing amount of work has been done on oil shale in this 
country, but shale oil has not yet been produced commercially. Many 
oil shale retorts of various designs have been proposed for use, several 
patented, and a few have been erected. These few are mostly so small 
that they must be considered as having been erected for experimental or 
demonstrative purposes only. Many investigators have been working 
in entire good faith, and much credit is due them for the pioneer work 
which someone must do before the industry can be placed on a firm 
commercial foundation. The potential industry, on the other hand, has 
been done much harm by the fake promoter and fake promotion com- 
pany. The writer has records of over 150 companies that have been 
organized for the stated purpose of developing oil shale in one way or 
another, but which really were organized for the sole purpose of mak- 
ing a profit for the organizers or promoters through the sale of worthless 
stock or titles to oil shale lands not worth the paper on which they 
were written. 

The writer does not intend to make this chapter an indictment of 
the oil shale stock promotion “game”. Activities of this nature have 
been so widespread, however, that a word of caution is not out of place. 
Oil shale stock promoter’s work on the speculative fever so commonly 
aroused by the mere mention of the word “oil”, and they do not hesi- 
tate to make their project more attractive by the presentation of allur- 
ing prospectuses brilliantly illustrated and containing all sorts of 
impossible estimates regarding assured profits in oil shale operations. 
A careful study of such promotion literature cannot fail to indicate the 
falsity of such statements, and a study of the economic and industrial 
conditions imder which a ^ale oil industry must operate in this country 
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still further shows the unsoundness of conclusions so often reached in 
the selling arguments and promotion literature of such organizations. 

In the first place, the technique of shale oil production has not been 
established in this country. The trained engineer and technician (piickly 
sees that many of the plants that have been erected ignore principles 
of good mechanical engineering and the application of the fundamental 
principles of technology governing the destructive distillation of solids. 
None of the plants have been operated long enough to indicate the cost 
of commercial production, or how long the plants will stand up under 
commercial conditions. Depreciation rates are not known with any de- 
gree of accuracy. There is a lack of trained engineers and technicians 
in present day shale oil work, and evidently a still greater lack of busi- 
ness ability. Sound constructive work is being done by several public 
and private investigators, but much more is needed, and even now nundi 
energy is being wasted because of duplication of etTort aniong the worth- 
while investigations. 

Results of experimental work indicate clearly that dilh rent shales 
yield products of different natures, and that the same shale will yield 
different products under different retorting conditions. Further, it has 
been shown that some retorting conditions will yield, from a given shale, 
products that are practically worthless, while other retorting comlitions 
will produce a reasonably good product. The production of oil from oil 
shale is not merely the problem of producing oil; it is the problem of 
producing a uniformly good oil, and producing it in the sanu* uniform 
quality day in and day out for 305 days a year. In this light the prob- 
lem is one for the technician, and most technicijins admit that the prob- 
lem is by no means completely solved. 

Development of a shale oil industrv' in thi.s country will not be 
hindered by a full appreciation of the problems before it ; rather, its 
development can be hastenc'd by full knowledge of these problems. Tin* 
production and profitable marketing of oil shale products in\’olvcs, first, 
mining; second, the technical and mechanical operation of destructive 
distillation and recovery of crude products; third, the chemical opera- 
tion of oil refining and the production of other po-^sible finished products; 
and fourth, the business operation of finding a market and placing these 
products on the market at a profit. The shale oil industry is thendore 
a mining industry, and because a large amount of raw material has to 
be handled to secure a small amount of finished jmiduct, it is an industry 
operating on low-grade raw materials. It is also a chemical manufactur- 
ing industry, as is the petroleum indu-^-tr}’, and certainly it will be a 
business enterprise. Therefore the writer has always con.sidcrcd the 
shale oil industry a low-grade raw materials mining and manufacturing 
industry, making a small profit per unit of material treated, but, like 
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all industries of the same general typo, depending on quantity through- 
put for a reasonable return on the investment. Such an industry cannot 
be successful without the services of technical, business and executive 
ability of the highest order. 

Many economic problems are often overlooked or ignored by those 
proposing tlie development of shale oil. Some of these may be briefly 
mentioned. 

As in the case of most industries, it will not be possible to secure 
absolute optimum results in all the stages of oil shale retorting and 
shale oil refining. Naturally, the operations will be so conducted that 
the greatest net profit will be made on the whole operation of placing 
finished products on the market. For each location, for every shale, and 
with each type of equipment used, the economic conditions conducive 
to the greatest profit should be determined. As an example, in Scotland 
to-day the most valuable product made from the oil is paraffin wax. It 
is easy to assume that conditions might change, and it might be advis- 
able to leave as much wax as possible in the lubricating oils, or to crack 
the wax for the production of motor fuel. Market conditions must be 
studied, the permanence and stability of a demand for the different 
products should be determined, and the total net value of the products 
made and marketed be such that the shale and oil treating operations, 
as a whole, will yield the greatest possible profits. 

By-products from oil shale and shale oil are frequent subjects of 
discussion. Among many, the impression has been created that the shale 
oil industry will succeed because of its by-products. All sorts of prod- 
ucts have been mentioned in connection with the working of oil shales. 
The list runs from flavoring extracts to tooth powder. Possibly many 
of these reported products have been produced from oil shales, but 
their experimental production is entirely different from their commercial 
production and marketing. Many of the reported by-products are those 
for which at present there is but a limited demand. It must be appre- 
ciated that if such products as these could be produced on a large scale, 
from oil shale, their production might far exceed possible demand; and, 
notwithstanding their present high price, values might decrease to such 
an extent that their further production would be unprofitable, unless 
a new and greater demand could be created. 

By-products are a rather unstable thing on which to build the success 
of a large industry, and the shale oil industry, if it is to succeed at all, 
will probably become a great industry. In the opinion of the writer, 
pioneers in the shale oil industry must expect to depend only on very 
conservative profits for a long time, and therefore should plan on mak- 
ing only those products for which there is a stable market and a strong 
demand. By-products, which are costly now because of their scarcity, 
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will command a much smaller price once they become plentiful, and 
estimated profits based on products subject to possible depreciation in 
market value through overproduction should be scnitinizeil witli care. 
The products on which a shale oil industr>' can hope to base a stable 
foundation are likely to be those similar to the refined iH trolcum oils 
of commerce, and possibly some of tlie by-pro<Iiicts of petroleum for 
which a stable market now exists. These are the prcKiucts which the 
shale oil industry is expect^'d to supply. If it fails to supply them it 
is not reasonable to expect that an induptr>* of much im))ortance can 
be developed from the oil shale resources of the rnited States. 

Possible exceptions may lie made to the above Rcneral conclusion. 
It is commonly stated that ammonium sulfate is a by-product of the 
Scottish shale oil industr>'. As a matter of fact, it is oiu* of the most 
important main products. The succes.s of the Scottish shale oil in(iu.«tr>' 
is dependent on the production of both oil and ammonia prcHlucts. Were 
one or the other to fail, the industry wouhl fail. The writer has In'cn 
advised that ammonium sulfate is the greatest profit yirlder of all the 
products of the Scottish industr>'. The produrti«m of nitrogen proilucts, 
such as ammonium compounds, may be of mueh importance to the 
American shale oil industr^^ and (»ther so-called by-prcxiucts may be- 
come of equal or greater importance if a stable market for them can 
be created by the development of new uses, the increasing of present 
uses, or by con.siderable d(‘crease.s in present price's by reducing produc- 
tion costs. The opinion is adhered to, nrvertheles>, that profits of the 
shale oil industr>' should bo calculat'd on the basis of products for 
whicli a stable demand now exi.sts, or for which a futun* stable demand 
can rca.sonably be anticipated. 

The writer believes that much of the pre.^ent enthusiastic discussion 
of the possible by-products of oil shales, and the large profits to be 
obtained from them, is extremely ill-timed, partii’ularly as work(*rs in 
the embryonic industry are not yet fully informed as t-o metlKHls for 
making the principal product -crude oil and n'fining that product into 
the marketable hydrocarbon oils of commerce. It is on these firodiicts 
that the shale oil industr\' must place its dependence for success. 

Labor Supply 

If an American shale oil industry' were called on to rejilace the petro- 
leum production of this country with shale oil. the oil shale production 
necessary each year w’ould amount to almut half the coal mined annually 
in the United States. In other words, the development of an oil shale 
industry in this countr>' to the magnitude of the present petroleum in- 
dustry would require for the mining of the raw material alone, a supply 
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of labor equal to nearly half the coal mining force of the country. In 
addition, labor would be required in the operations of retorting and 
refining. 

This problem of labor supply is not serious now. In the Eastern oil 
shale regions it may never become particularly difficult of solution, hut 
in the western mountain states, in which the great shale deposits are 
Ipcated, it will become a real problem, probably early in the commercial 
development of an oil shale industry. 

No one expects the oil shale industry to spring over night into full 
being as an industry comparable to the present coal mining or petro- 
leum industry. Its growth must necessarily be slow, but the ultimate 
probability of drawing, even gradually, hundreds of thousands of men 
from other industries, without seriously disturbing these industries, and 
organizing these men into an effective working force is so full of eco- 
nomic problems and practical difficulties as to deserve attention even 
now. 

This large labor supply will for the most part be brought into a terri- 
tory not now well inhabited and lacking in adequate transportation 
facilities. Housing and food must be provided, and these may not be 
simple problems in the mountain districts of the West. 

Supplies 

A large shale oil industry will create a considerable demand for cer- 
tain necessary basic supplies. As examples may be mentioned iron, steel, 
and refractories used in retort construction, chemicals used in refining 
the oils and the manufacture of nitrogen compounds, timber and explo- 
sives for mining, fuel and the like. These supplies must be available, 
or be made available, and this suggests the possible necessity of develop- 
ing industries subsidiary to the shale oil industry, located, in so far as 
possible, in the oil shale regions themselves. 

Transportation 

The problem of securing adequate transportation facilities will prob- 
ably not be serious in the eastern oil shale fields, but in the principal 
deposits of the Rocky Mountain regions present transportation facilities, 
could not adequately serve even a shale oil industry of moderate size. 
In this district most of the large oil shale deposits are many miles from 
railroads, and the present railroads are forced over excessive grades and 
roundabout paths by the mountains, with resultant high freight rates. 

Naturally, at first, the shales close to existing railroads will be devel- 
oped, but before the industry can expand to any great extent proper 
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and adequate transportation facilities must be available not only lor 
incoming supplies but also because the chief markets of the shale plants 
will be at a considerable distance from the shale fields. 

Marketing Shale Oil Products 

The writer docs not believe that shale oil produeta will ever be serious 
competitors of petroleum products. Shale oil probably will slowly n?- 
place petroleum as the petroleum supplies fail, and even under best con- 
ditions it will be many years before the shale oil industry’ begins to 
reach the eise of the present petroleum industry. Therefore the market- 
ing machiner>" and practices of the petroleum indust r\- will probably 
handle shale oil products when they begin to come into the markets of 
the country in considerable quantity. 

Advertising is likely to play no small part in develojiing markets for 
shale oil products. Shale products will have an odor considerjibly dif- 
ferent from petroleum derivatives, and this oilor may be more dis.Mgrec- 
able than that of petroleum. Shale proiluct.-* may be more highly cohered 
than similar product.^ from petroleum: certainly they will be if (‘X(‘es- 
sively high refining losses are to be avoid<‘d. The importance of color 
of mineral oil products does not come within the scope of this paper, but 
highly colored products may be pro<luced that will bo ecjiially as satis- 
factory as lighter colored or white products. Before such colored [<nd 
disagreeable smelling prcKluct.s can be marketed, howe\<T. it may be 
necessary to conduct an educational campaign through advertising to 
convince the consumer that the prcMlucts can be us(m 1 as satisfactorily 
as old type petroleum products. The writer believes that many reijuire- 
ments as regards color and odor have been very much over-e rnphasized. 

Plant Location 

Several points with respect to plant location must be studied by 
those contemplating oil shale operations. Is a suflieient sup})ly of oil 
shale available and may it l)c mined under favorable conditions? Cbm 
the shale be readily transported to the plant site? Is the topograpliy 
of the plant site suitable for arranging a logical and economical flow 
sheet for materials in process, and is there room for future plant expan- 
sion? Can provision be made for ample dumping space for waste mate- 
rials, including spent shale, which will amount to nearly the volume of 
the raw shale put through the retorts? Is there adequate wab;r supply, 
and are plant wastes likely to be a nuisance to otliers located lower 
down on the drainage system? Can adequate provision he made U) 
secure suitable living quarters and sanitation for the mine and plant 
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workers? These and other similar problems must be given careful con- 
sideration. 


Water Supply 

The problem of water supply is, in many places, likely to be the 
most serious of all these problems. This is not true of many places in 
the eastern states, but the situation may be serious in the West. In the 
western shale districts rainfall usually is sparse, and the water courses 
are few and widely scattered. Water may in many cases be obtained 
by drilling, and in other cases it is planned to divert water from the 
larger streams. However, irrigation is increasing in the West and the 
greater part of the water from many streams has been, or will be re- 
quired for such projects. In each case the problem requires careful con- 
sideration, since it seems that from 160 to 250 gallons of water will 
be required for each ton of shale handled. (This includes the operations 
of retorting and refining.) In addition, water may be required in min- 
ing, and large quantities must be supplied for domestic use of plant and 
mine labor. In many places the strictest economies in the use of water 
must be practiced. 

Importance of the Oil Shales 

The greatest economic importance of the oil shales of the United 
States lies in the fact, as so many writers have stated, that they con- 
stitute a rear line of economic defense in assuring the United States a 
home supply of mineral oils. The shales are here, mineral oil products 
can be made from them, and they, together with the other possible sub- 
stitutes for petroleum, furnish the comforting assurance that we may 
provide from domestic resources materials to fill the gap between our 
growing consumption and declining supplies of petroleum. 

To the regions in which the oil shale deposits occur, they assume 
ecTOomic importance in other respects. Mention has been made of the 
ater necessary to develop an oil shale industry. In most places this 
. j J’ ,®'^PP^y to be imported and settled in regions now sparsely 

inhabited. These regions will be more densely populated by the develc^- 
ment of a shale oil industry, and the earnings of the employees will be 
spent in distriets close to the shale fields, thus adding to the prosperity 
of those districts. The development of the industry will require large 
anaounts of capital, and thus a shale oil industry will increase the wealth 
and the value of the taxable properties of the states in which it is 
locate. Auxiliary industries must be developed, further increasing the 
wealth, prosperity and population of the shale districts. The develop- 
ment of transportation facilities in the shale fields, together with the oil 
shale industry making available a reasonably cheap and adequate supply 
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of fuel| and possibly fertilisers, should assist in developing new mining 
and agricultural activities in the regions near the shale fields. In regions 
close to the shale fields of the West, there are agricultural districts of 
great potentialities, the greatest hindrance towards the de\'clopmont of 
which is lack of cheap fuel and present inude()uacy of transportation 
facilities. 

The petroleum industry^ is well established in this country; tlie shale 
oil industry is only beginning. At present the petroleum industry offers 
a more attractive form of investment than does the shale oil industry, 
if investment costs and cost of producing oil are coiusidered in both cases. 
The petroleum industry^ generally speaking, is a s])ectacular one; for- 
tunes arc sometimes rapidly acquired and, in many eases, as rapidly 
lost. There will be little of the specUicular in the shale oil indu8try\ 
Profits will probably be conservative, but once the industry is firmly 
founded and properly managed, they are likely to be steady and assured. 

The production of oil by drilling is not comparable to obtaining oil 
by the distillation of oil shale. Drilling operations frecjuenlly involve 
the element of chance, but rewards are often spectacular. Oil shale 
operations can be planned many years in advance, and there is little 
in which the element of chance can play a part. Shale dejiosits can 
be sampled with relative ease and the probable amount of oil obtainable 
from them calculated almost as readily. The rate of depletion of the 
deposit can be pre-determined, something not always possible with 
petroleum. 

When petroleum is obtained by drilling, the nature of the product 
is what it happens to be. The nature of inhale oil is largely governed 
by the conditions under which it was produced from the raw material. 
After the shale oil has been produced, its refining is likely to be more 
involved and complicated than tlie equivalent refining of petroleum. 

The writer believes that in the next several years the supply of 
petroleum may so decrease and the demand for it .«u increase that petro- 
leum substitutes wdll be necessary, particularly in regions remote from 
the seaboard. He has indicated the probability that shale oil can well 
be of major assistance in supplying thci^e substitutes. No accurate jirc- 
diction can be made as to when shale oil production will become com- 
mercial and profitable, as the relationship between sujiply of and demand 
for petroleum will determine the time, and the status of the petroleum 
industry during the next few years can hardly be predicted. 

Undoubtedly, how'ever, a sliale oil industry will become firmly estab- 
lished in this country, and established on a sane basis. Limitations to 
its development have been mentioned, and other limitations are the 
actual amount of time required for experimental work, construction of 
plants, and the time required to secure capital. Many shale oil opera- 
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tors, and others, evidently choose to ignore these economic and technical 
diflBculties. Nothing can be gained by glossing over the diflaculties, or 
by underestimating the resources that will be required in their solution. 
Most rapid progress can be made in the shale oil industry when its 
problems are thoroughly understood, and squarely faced. 

The development of the shale oil industry should be promoted legiti- 
mately and honestly. Facts and not unproven theories are needed. 
There is need for a greater co-operation by those attempting construc- 
tive development and among different investigators. Now is the time 
to make ready. Experimental and investigational work should be carried 
on with the fullest co-operation between government and private inves- 
tigators, and between different private investigators, so that when shale 
oil is needed it can be produced with the slightest amount of delay and 
expense. 

An idea prevails that the great oil companies of the country look 
with hostility on the possible development of oil shale, and that they 
are doing everything possible to hinder such development. There can 
be but little truth in such beliefs. The petroleum industry as a whole 
welcomes the development of shale oil. It realizes that shale oil will 
probably not be produced in competition with petroleum, but rather will 
gradually augment and replace our petroleum supplies. Probably the 
most constructive investigational work being done by private concerns 
in this country in connection with oil shales is being done by the large 
petroleum companies. Their attitude as to the future of oil shales is 
indicated by their acquisition of oil shale lands, particularly in the Rocky 
Mountain staU's. None are in better position to develop oil shales than 
are these same petroleum companies, and they appreciate that if they 
are to continue to have dependable supplies of oil they must be prepared 
to utilize oil shale. 

In this connection a statement of an official of one of our large oil 
companies is worth repeating: “The oil shale industry, the coal refining 
industry, the power-alcohol industry, with their potentialities and their 
limitations, deserve our close consideration. While they may superficially 
appear as our competitors, they are fundamentally our allies. When the 
time is ripe, I believe these supplemental sources of supply can be devel- 
oped by the petroleum industry more advantageously than by any other 
agency” 

Of the possible substitutes for petroleum, shale oil appears to be 
the most natural and logical. It would be a mistake to hail it as the 
sole successor, as other substitutes will play their part. The ultimate 
development in this country of a shale oil industry of great national 
importance seems assured, but its growth to such a position of impor- 



BASIC FACTORS OF THE SHALE OIL INDUSTRY 


tance will require many years, extremely large amounts of capital, and 
the best business and technical brains of the count r\\ The oil shale 
industry' is not a business for the man of small capital or those desiring 
quick returns on an investment. 



CHAPTER 10 


AMERICAN EXPERIMENTAL OIL SHALE DISTILLATION 
PLANTS 

By W. A. Hamor 

Tlie following list includes all installations of which the writer has 
knowledge, and which are or were actual unit-plants, larger than labora- 
tory size. This list has been made rather comprehensive, because of the 
historical value of the information, and it is not to be supposed that all 
of the plants mentioned are being actively developed towards large-scale 
operation. On account of prevailing conditions in the petroleum industry, 
some of these plants have been allowed to corrode away. Other ones in 
idleness possibly never had the assurance of sufficient financial support 
to make success possible. The processes are illustrative, however, of 
the trend of invention in this field, and their description should be of 
value for that reason alone. Undoubtedly, tliere are a number of other 
persons and companies that have small retorts or own “processes,” but 
which are not mentioned because they have not attained the experiniental 
or semi-commercial plant stage. 

The rapidity with which embryonic processes of this kind may change 
status renders impossible accuracy in addresses given. The list is in- 
tended rather to serve as a guide to the student of the subject who 
wishes to get a general acquaintance with the processes that have for 
any reason whatever been deemed worthy of trial on a larger-than- 
laboratory scale. 

A number of processes proposed primarily for the low-temperature 
distillation of peat, lignite, canncl and bituminous coals, and various 
other organic materials, are also claimed to be suitable for handling 
oil shale.**®®’ In fact, several of these processes, e.g., the Bussey 
process (U. S. Patents Nos. 1,191,869 and 1,191,870), the Del Monte or 
Chiswick retort (U, S. Patent No. 1,196,470), and the Greene-Laucks 
process, developed by the Denver Coal By-products Company, of Den- 
ver, Colo.,*®®’ *®® actually have been applied to the destructive distil- 
lation of oil shale. Considerable technical progress has been made through 
scientific research in the field of low-temperature coal carbonization, 
and a number of the reports of this experimental work should be of 
suggestive aid in the scientific study of the pyrolysis of kerogen. 

150 
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Some of the organizations listed probably will maintain that their 
plants are no longer experimental, but this term is used because of the 
present status of the technology of oil shale in the United States. No 
attempt is made to distinguish between unit-plants erected for techno- 
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chemical research purposes and unit -plants put up for stock sales or 
licensing demonstrations. It must be borne in mind tlnit the production 
of several hundred barrels of crude oil does not mean that a plant is 
a commercial success. 


Name and Location of 

Address of Experimental 
Company Plant 

Anderson Shale Denver, Colo. 
Oil Company, 

160 South 
H roadway, 

Denver, Colo. 


Name of Retort 

or Retorting Dm*rjplion of Process 

Process of Retorting 

Anderson elec- Th<* Aiuicrson electric retort cen- 
tric. Mst.s of a steel hearth, 16 ft. lo^, 

2 ft. widi*. .and 2\it ft high, which 
H fM't horizontally and covered by 
.'in ir<in cap in which are baffle 
plates to separate the vapor 
rhainlar into five compartinentj^, 
from each of which the vapors 
an* h'<l off through ])ipCK to sepa- 
rate ronden8f*r8 The h(*arth is 
heated from Iwlow in live Ht*g- 
iiK.nfi' hy elwtnc resisler cle- 
iinnt.**, HO that the temperature of 
fach W'gnieni can be r('gulat.ed 
Heparately (.365* F, in the first 
zone; 13.'30* F. in the last). Elec- 
tricity for heatinj? the retort is 
generated by an internal rombus- 
iion engine in which the fixed 
gases cvolvc.*d in the retort arc 
used a« fuel. Shale whieh has 
be<*n rnished to jiass a 20-rneBh 
Horeen ih fed continuouHly into th« 
retort through a hopper at one 
end and moved along the hearth 
by mechanically operated rakes. 
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Name and 
Address of 
Company 


Location of Name of Retort 
Experimental or Retorting 
Plant Process 


Description of Process 
of Retorting 


fonder, L. A., Brooklyn, N. Y. G. A. Bronder In a hopper, on the top of the re- 
Brooklyn, (U. S. Patent tort, coarsely broken oil-shale is 

No. 1,361,005). preheated with the waste gases of 
combustion, a fan forcing them 
through the shale. After preheat- 
ing, the oil shale is dropped into 
the main body of the retort, 
where it is heated to the tempera- 
ture required for destructive dis- 
tillation. The retort, which holds 
]0(M lbs. of oil shale, consists of a 
cylindrical vertical vessel with a 
heating box, filled with tubes of 
flues attached to it. There is an 
open circulating space at the bot- 
tom and another, interrupted by 
a wall, on the top. The entire 
charge of oil shale rests on a 
grate, and an exhausting fan 
sucks the air and vapors from the 
top of the shale, drives them 
along the outside of the flues 
downward, where they become 
heated, and through the shale up- 
ward. 


Catlin Shale Three m i I e s R. M. Catlin 
Products Com- south of Elko, 
pany, Elko, Nev. The re- 
Nev. fining plant is 

still in the 
constructional 
stage. 


It is reported that the Catlin re- 
tort is designed to produce crude 
oil containing the maximum 
amount of paraffin from Elko oil 
shale. In one design, eight verti- 
cal retorts, 54 in. in diameter and 
16 ft. in height, were arranged 
around a common center and 
heated by gas manufactured from 
spent or raw shale in a producer. 
It is claimed that the retort tail- 
ings contain sufficient carbon and 
hydrocarbon material to provide 
all the gas required durmg de- 
structive distillation of the oil 
shale. For a descriptive account 
of the Catlin plant, see Shale 
Rev., 2 (1920), Nos. 8, 6, 25 and 


This company is without doubt 
the most advanced in its technol- 
ogy in the United States, and not 
only built and discarded several 
retorts prior to the one described 
above, but is reported to have 
constructed a still more satisfac- 
tory retort, capable of a daily 
through-put of 100 tons of shale, 
detailed description of which is 
not available. 
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Name and Location of Name of Retort 

Addien of Experimental or Retorting Dcecripiiou of Ptoccm 

Company Plant Procem of Retorting 

Continental Oil Near Rifle and Colorado con- The Colorado coutmuoua retort 
Shale Mining R i o Blancho t i n u o u a. de- (cii|\*icity, 25 to 40 toiia |>er 24 

and Refining P. 0., Rio signed by houra) consists of a vertical caat- 

Company. 421 Blancho Co., Hartley and inm chandler, 2 ft. in diameter 

Cooper Build- Colo. Dormann, 722 and 22 ft. high, set in a brick far- 
ing, Denver, Colorado nace. The oil shale, enwheti to 

Colo. (Ore^i- Bldg., Denver, Vi-in. site, is fed from a hopper 

Eiition of E. L. Colo, into the retort at the top and is 

Krushnic). lowered by a helical conveyor, 

which r(>gulatea the siuhmI with 
which it passes through the dis- 
tillation tone (tein})i'rature, 
1000* F.). The vapors arc with- 
drawn from the retort, through a 
number of pijies at diffcn'iit ele- 
vations and camcHl through large 
air- and water-cooled condensers. 
Oil and the uncondensible gasoa 
are burned to sujiply heut for the 
retorting. The sfient shale is re- 
moved by a mechanical device, 
through a wat<T-sc'al at (he lM)t- 
tom of the retort. 

Day, David T., Sehuinan Cut, David T. Day The original plant at Schuman Cut 

71*5 19th St., near Santa (U. S. Patent was operated as follows: The oil 

N. W., Wa.«h- Maria, Cal. No. 1.244,840; shale, crushed to egg-hise, went 

ington, D. C. we abo No. oxer a U*lt conveyor with aiiUi- 

I, 280,178). inatic feed to a hojtper which 
supplied a screw-conveyor, 20 ft. 
in length, enclowHl in a cast.-iron 
tube, 16 in. in diameter. From 
this tube it dropped into a bi‘c- 
on<!, and then a third, each of 
the three tulws being heated in a 
furnace by waste gases from the 
retorting, which were burned in 
a Dutch oven along the lowest of 
ihew* horizontal rt‘torts. A rather 
unsatisfactory valve let out the 
spent oil shale without wasting 
much of the gas or vapors. Thii 
plant was operated for aliout one 
month in 1024 after Day had 
made some alterations in it, but 
is n<iw closed. 

Another retort on the same prop- 
erty, a modified gas protlucer that 
held about 10 tons, was run once 
and shut down bceause of clinker 
troubles. A third retort, which 
will be continuous and of 50 tons 
capacity, is now in course of erec-^ 
tion; it is said to resemble the' 
Catlin type. 




Fig. 26 . — Colorado continuous retort. 
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Kame and Location of ]^ame of Retort 
Addreas of Experimental or Retorting 

Company Plant Process 

Distillation Near Casmalia, S. H. Corfield. 
Products Com- Cal. 
pany, 909 Mo- 
nadnock Bldg., 

San Francisco, 

Cal 


Description of Proceas 
of Retorting 

The CorfiHd tai>c*n‘d-si(lc retort 
uses the dowa-dnift bunnng proc- 
ess. In the desiKii of plant in 
o})enition 24 ono-ion rrtortj< are 
revolve<l on a turn table, one com- 
plete revolution of which in two 
hours is the time ne^aled to bum 
the charge of one p tort When a 
retort has completed its cycle, it 
is inverted, dumped clean, re- 
verted, filled, lighttal, ami oper- 
ated ns liefore. Kach retort is 
connected to a suction pipe un- 
der control and the whole apim- 
ratus revolves around a Isirge suc- 
tion pipe. 


Fuel Products New York, N,Y. Whitaker -Prit- This pnicess wa.s devt-loped uri- 


Corporation, 
110 W. 40th 
St., New York, 
N. Y. 


chard. manly for wood distillation; hut 

it has been proposc'd for use lu 
the pyrolysis of kerogeimus sludos 
ami has been (‘Uiployi'd exiieri- 
mentally for th.it imrjtosc (see 
Pritchard, Chem. Met. Kng., 23 
(1920), C6I). The iineondensiblc 
vapors from retorting are re- 
turned to the retort meehanically 
and pas.se<l through the distilling 
ma.H.s In this way it is claimed 
that the heat units are distributed 
through the mass and vapors 
formed arc? carried out as rapidly 
aa de.«ir('d. 


General Educ- Clay City, Ky. 
tion Company. 

Colorado 
Springs, Colo. 


,1 H. Scott (U. 
S. Patents No.s. 
1. 1 1 5, 4 5 3. 
1.115,454. and 
1,198,069). 


The Scott retort is of the vertical 
type, pruvidi'd with c*ither con- 
tmuoii.s or ill! emi it tent feed. The 
oil shale is preheated before en- 
tcTing the n‘toit, and this pre- 
heating i.s said to Ik? the main 
t*atcnted feature. It is reported 
liy the I>troit T(?Rting Labora- 
tory. the engineers for the own- 
ers, that a temperature not ex- 
ceeding 900* F. is required, that 
.superheated steam will be used in 
practice, and that the retort can 
l>c fired with excess gas from the 
operation, A 60-ton unit, con- 
sisting of eight retorts, was to be 
installed at Clay City, Ky., but 
has never operat-cd. 




Fig. 27. — Scott retort. 
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Name and Location of 

Addrem of CScperimenta! 
Company Plant 

Nartman 8yndi- Ashland, 
cate Co., Ash- Oregon, 
land, Oregon. 


Name of Retort 

or Retorting Description of Procc'ss 

Process of Retorting 

Hartman Ro- Vertical n^tort of complex typo 
tary Continu- consiMing of a serie.s of tw’clva 
ous Retort. honzuntiil healed decka with 
moving mech.amsm in the shale 
sjiace to spread shale on each 
deck and drop it to a lower dwk. 
Steam is injeelctl into lower 
deck.'*. Retort is heatcti exter- 
nally. (St'c Chem. Met. Kng. of 
June, lft25, for comments on tliis 
process.) 


Industrial Proc- 
ess Engineer- 
ing Company. 
Inc., Suite 50^ 
511, Rialto 
Theater Build- 
ing, St. Louis. 
Mo. 


West First Ave. G. McI). Johns. The Johns reU)rt (capacity. 10 to 
and Santa Fe 12 tonii* per 21 hours) eonsista of 

Drive, Denver, an inclined hearth or floor, alxMil 

Colo. 3 ft. wide and 20 ft long, con- 

structed of earlxininduni tile. 
Ten in. above this the top is 
made by supporting sheet iron 
(>n angle irons, which, in turn, 
n'^t on the brick walla of the 
retort chamlx'r. The top is 
wealed w'ith a »in<l-fill and the 
products of destructive distilla- 
tion are removt'd by conduits in 
the top. Oil shale, which has 
been pulverized so that 50 per 
cent, of it passes a 100-meah 
screen, is fed m the upper end of 
(he retort and is *'arried across 
the hearlh by a scraper system. 
The .«pent shale is di'<charged at 
(he lower end of the retort 
through a water-seal 


Jen.son, J. B., Salt T.ako City, Jenson. 
823 McInt>Te Utah. 

Bldg., Salt 
Lake City, 

Utah. 


The “Ji'iiMin stage eduction proc- 
<•»»” uses a retort which is made 
up of thn^ special cast-iron tubes, 
plac*’d horizontally one above the 
oiher and communicating at 
.alt>cmate ends. Oil shale cnishcd 
to %-in. size is fed into the 
upper tube and is conducted 
through the three cons* 'cut ively 
by screw conveyors. The sjaint 
shale is nmioved liy a screw con- 
veyor through a water-seal. Each 
tuix! is provided with a seiiaratc 
take-off for the vapors and these 
arc condensed separately. Heat 
is applied to the lowest tube an<l 
travels beneath the other two. 
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Name apd Location of Name of Retort 

Addrem of Exp^mental or Retorting Description of Proeeei 

Ckimpany Plant Proceaa of Retorting 

Monarch Shale On Conn Creek, The J. H. Ginet The Ginet w^tort is a cylinder of 
Oil Company, thirteen milea ahale eduction %th m. cast iron 3 ft * m diam- 

7M Symes north w De- piweas, con- eter and 25 ft in length, aet hori- 

Bldg.. Denver, Beque, Colo. trolled by The aontally in a brick oven. Oil 

Colo. Ginet Shale hhale crushed to ^ in. or finer ia 

Eduction fetl in at the forw^arcl end and ad- 
ProccM, Inc., vanced throuuh the retort to the 

Temple Court discharge end by means of 24 in- 

Bldg., Denver, temal shovels mounted on an 

Colo. (U. 8. 8-in. iron-pipe shaft running 

Patent No through the center. The prod- 

1,371,160). ucta of retorting are remove<l 
through a serie.s of 39 outlets in 
the top of the retort, and heat- 
ing is clTectetl bv oil-buniers. A 
Innrc bustle pipe collects the gases 
and vapors from the retort out- 
leta and conducts them to the 
condensers. 

For a descriptive account of the 
Ginet process, N*e Shale Rev., 
June. lUfI, 3 and 10; and Mt. 
Stilt e.s Min. Age, May, lOSt, 15. 

Mt. Logan Oil-Mt. Logan, Simplex. The retort (an 8-ton unit) con- 

Shale Mining north of De- sist.s of a slightly inclined flat 

and Refining Beque, Colo. hearth, about 30 ft. long and 3 

Company, De- ft wide, made in segments of cast 

Beque, Colo. iron The air-tight retort cham- 

ber is about 3 in high and the 
lid is penetrated by five large 
take-olT pita's, to remove the va- 

n -s. Finely cnished oil shale is 
into the upper end of the re- 
tort by a screw eonvi’vor and is 
moved over the heated hearth in 
a thin layer by the aid of fifteen 
geared agitating .anns or rabbles 
attached to a vertical spindle ro- 
uted outside of the retort. The 
spent sh.ale is removed from the 
lower end of the retort through 
a seal. 




Fig. 30. — Sectional outline of the Ginet retort. The shale chamber is 25 feet long 
and 3 feet in diameter and has a capacity of 2Mi to 3 tons of shale per hour, 
depending upon the mesh and character of shale treated. Typical shovels, 
located internally and provided with adjustable flanges for effecting agitation, 
are ^own at A and A^, 
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Name and Location of Name of Retort 

Addreas of Experimental or Retorting Description of Process 

Company Plant Process of Retorting 

National 0 i I York. Pa.; and Ryan (U. S. In this process, finely divided oil 
Machinery Bush Terminal Patent No. *^h:ilo is heateti with heavy oil in 

Corporation, Bldg.. Brook< 1,327,572). On a retort, the mixture being agi- 

1270 Broad- lyn, N. Y. this process, tated. Some light oil is volatil- 

way, New sec Hoekin, ired tluring the heating and the 

York. N. Y. Proc. Colo. Sci. vapors are led off and conde^nsed. 

Soc,, 11 (1921), The remammg jiroducU of the 

320. dige.stion, while still heated, are 

drawn off into .a relatively large 
bath of light oil in which a riMiig 
current i.s maint aim'd and liquid 
is witluirawn from the bath near 
ita upper surface. Insoluble non- 
bituminou.'< constituents are with- 
dnwn from the bottom of the 
bath and heated to volatilire and 
recover the light oils with which 
they are imnrt'gnated The liquid 
withdrawn Inim the bath is frac- 
tionally distilled 


National Re- Buffalo, N. Y. 
torting and 
Refining 
Corporation, 42 
Root Bldg., 

Buffalo. N. Y. 


National rotary The N.itionnl rotary n'toii is com- 
of J. B. New- jiosed of an upright cylindrical 
bery. shell incIoMng a circular case re- 

vadving on roller iM’aruigs and 
surrounding ten hollow circular 
shelve.s, the interior part of which 
IS subjected to the In at ))roduccd 
in the firel>ox Ix’neath the retort 
The retort is sunnounted bv a 
hopper with positive fei'd which 
will supply shale to the n*tort 
without allowing the gasi's to 
I'scape, On each slu'lf. a It ached 
to the inner walls of the revolv- 
ing ciLse, are tw'enty-four rotom 
which push and agitate the shale 
around on the shelves iiiiiking a 
complete revolution nefore the 
hliale falls through a slot or hole 
to the next shelf. All shelvei! 
contain one slot or hole each, 
staggered, so that the shale 
makes a complete revolution Iic- 
fore dropping to the next shelf. 



iiir 


Fig. 31. — Chew retort. 
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Name and Location of 

Addreaa of Experimental 
0)mpany Plant 

National Shale Denver, Colo. 
Oil Company, 

18th and Blake 
Ste., Denver, 

Colo; 


Name of Retort 

or Retortmg D<\scription of Proooaa 

Procctt of Retorting 

Chew. Thib vertical retort comsista of an 

tmt<r ?hiH*l-stecl cylinder, about 
12 ft high and 3 ft. in diameter, 
drawn to a flat funnel aliai^ at 
tlie Ixittoni and M‘t in a brick 
fireplace. Inside this aliell is sue* 
pended a 8j>ecially Kha)HHl metal 
drum, about 2’ii ft in diameter 
and 15 in. shorter than the shell. 
The inner drum is sealiHi at the 
bottom, e\ce)*t for an exit tube 
for the products of distillation. 
Oil sh.ale crushed to about %-in. 
size !.*< fell from a hop|>er at the 
top and passi's down through the 
spjice between the inner drum 
and the outer shell and dro|>8 on 
thi' .sloping hearth formed by the 
bottom of the outer shell. Heat 
from the bimmig siamt shale 
pas.'K'.s up uiuler the Hearth and 
then up along the outside of the 
shell, heating the oil shale inside. 


N - T - U Com- Stokes ranch, 
nany, Santa near Schumivn 


pai 

Ml 


ana, Cal., 
and Gotham 
National Bank 
Bldg., New 
York, N. Y. 


Cut, Cal. 


Oumla.s and The process in usi* is a down-tlrafi 
Howes (U. 8. producer The retort, which is 
Patent No. 24 ft. high and II ft m diameter, 
1,409,628). h:iH a O-m. bnek lining and is 
fitted at the top with a charging 
door. The whole bottiuu moves 
laterally m or out of position for 
discharging; it i.s simjily an in- 
closed grate with a suction noxile 
coming out of the side of it which 
fit>4 into a 10-in pipe going to 
tht‘ condenwr, Uien into a gas 
exhauster. Afl^T charging the re- 
tort, the gas exhauster is started, 
a fire is made on the top, and 
the d«Ktr is closed. Air and non- 
cond«'n‘'ible gas ore mixed and 
admitb d in the ton, and 24 to 36 
hours are required to bum the 
charge. 


Two charges a week are now being 
rctor1e<I in a 40-ion plant, which 
is intended to be the first unit of 
a 1,000-ton installation. 
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Name and Location of Name of Retort 
Address of Experimental or Retorting 

Company Plant Process 


Description of Process 
of Retorting 


Porter Process Power-house, J. S. Porter. 
Company, 409 Colorado 
Synies Bldg., School of 
Denver, Colo. Mines, Golden, 

Colo. A smaller 
plant is in- 
stalled in the 
laboratory of 
the company, 
m Covington, 

Ky. 


The Porter 50-ton retort is of the 
oval-vertical type and is 1 ft. m 
diameter and 16 ft. in height 
Oil shale, in 1-in. pieces, is moved 
through It by gravity and agita- 
tion, and steam is used to pro- 
duce ammonia in the lower part 
of the retort. Water-gas made 
from spent shale is u.sed as fuel 
and is burned at the bottom of 
the retort. The retort is divided 
into four different heat zones, in 
each of which there is a stirring 
device. In the two upper zone.>s 
the heat is not allowed to exceed 
700® F., while in the two lower 
sections the temperature is in- 
creased to 1000-1200® F. 


Rocky Moim- In K y u n e Debrey. 
tain Refining canon, east of 
Company, Col- Colton, Utah, 
ton, Utah. 


'I'he Debrey retort consists of a 
vertical iron cylinder, about 12 
ft. in height, in which there is 
an inner core for the injection of 
steam. The retort is heated liy 
burning oil .shale in two ismall 
furnaces on the .sides of it. Oil 
.shale is fed in at the top and 
spent .shale is removed directly 
through a water-.seal at the bot- 
tom. 



Fig. 32.— Forty-ton retorting plant of the N-T-U Company, showing trestle and 
track from quarry. 
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Name and Location of Name of Retort 

Address of Experimental or Retorting Description of Process 

Company Plant Process of Retorting 


Smallhom Oil Near Dillon,!. H. Galloupe 


and Shale Mont. 
Refining Com- 
pany, Dillon, 

Slont. 


S Patent 
No. l,m.S22) 
On this retort, 
see Shale Rev., 
e (1920), Nas. 
8. 9. 


Southern Pa- Elko, Nov. l*umpher.xton. 
eifu! Railroad 
Company. 


The retort, which is made of cast 
inm aiui is alnait 29 ft high, con- 
.M^is of two mam parts, vii-, an 
t niter stationary shell, and an 
inner con' constructed to n'volve 
and rarr\' the oil shale dowTi 
through the n'tort. The outer 
shell is cast insegimnts 1 ft high, 
having on their inner sides a 
senes of slaggen'd shelvi's pro- 
jecting about 4 in into the ci'ii- 
tcr. The inner core ron.sists ol a 
.••egnienletl. hollow eylmdi'r with 
staggered fms [>rojecting al>out 4 
in on the outsidi' Wlu’H the re- 
tort is in opemtion. tlie cor«' is 
suspended on ball Iti'itruigs ami 
n“\ol\icl so that the fim'ly 
eruslied shale, which is fid con- 
tmuoU‘'ly at the top. is scrajs'd 
from each shelf to the one Ih'- 
low by the fms of the core 
'1 he retort, was (h'sigmal after the 
type list'd successfullv by the 
Pumpherston and Oakbaiik etmi- 
panies m Scotland (English Pat- 
ent 7113 of 1895), and descnlK'd 
m detail in Hacori and liaiu«»r*s 
“American Petroh urn Industry,*’ 
819-22. 


'I'he retort, at Elko wa.s about 30 
ft in height, with a iliameter of 
2 ft at th<‘ top and 3 ft. at tlie 
bottom; the upper 10 ft. was of 
cast-iron and the li»wer 20 ft of 
fireiiriek. It wais usc'd for only a 
short time, and has Ix'en ilia- 
mantled. 



Fig. 83r-0U4faale retort of the Southern Peciac Railroed Company at Elko. Nevads. 
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Name and 
Address of 
Company 

Stalmann, Otto 
B., 310 Ness 
Bldg., Salt 
Lake City, 
Utah. 


Troy-American 
Petroleum Cor- 
poration, 1214 
First National 
Bank Bldg., 
Denver, Colo. 


Trumble Oil 
Shale Cycle 
Co., Alhambra, 
Calif. 


Location of Name of Retort 

Experimental or Retorting Description of Process 

Plant Process of Retorting 

University ol S t a 1 m a n n- The Stalmann retort is of the ver- 
Utah , Salt Wells. On this tical type, and is 1% ft. in diam- 

Lake City, retort, see etcr at the top, 2% ft. in diam- 

Utah. Hoskim Proc. eter at the bottom, and 18 ft. in 

Colo. Sci. Soc., height. It is charged with oil 

II (1921), 315. shale broken to pass a 6-in. screen 

and the column of shale is kept 
in motion by means of a turn- 
table which acts as a discharger 
at the bottom of the retort. Qas 
produced during retorting is used 
as fuel. As in the case of other 
retorts, the temperature in retort- 
ing varies with the character of 
the oil-shale. It is usually be- 
tween 600*^ and 850** F. at the 
bottom. 

Wheeler Gulch, Wingett. This vertical retort is 35 ft. in 

near DeBcque, height and 24 ft. in circumfer- 

Colo. ence; it is provided with auto- 

matic feed and discharge, and 
20-mesh oil shale is moved 
through it by a screw propeller 
and a rake system. Crude shale 
. oil and fixed gas from retorting 
are used for fuel, and the tem- 
perature is maintained at about 
680® F. 


Alhambra, Tnimblc 0 i 1 Old type vertical retort with no 
Calif. Shale Cycle internal device or moving parts. 

Distillation Shale in the retort is heated by 
Plant the vapors from an oil-cracking 

still, heating being assisted by in- 
jection of superheated steam. Va- 
pors from retort pass to partial 
condenser, where heavy oil is con- 
densed and run to cracking still, 
A second condenser cools vapors 
to give a li^t condehsate which 
after re-distilling is said to bO 
ready for marketing. 

Spent shale is claimed to be used 
in a gas producer and resulting 
hot gases used to preheat shale to 
4(X)® F. before it enters distilla- 
tion retort. 




Fig. 34.--View of the Wallace plant at Roeevule, N. B., Canada, 
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Name and Location of ^^aIne of Retort 

Address of Experimental or Retorting Description of Process 

Company Plant Process of Retorting 

Wallace Coke, On W h i t e G. W. Wallace The retort on the property of the 
Oil and By- River, near (U. S. Patents Ute Oil Company (of 714 Warn 

Products Com- Watson, Utah; Nos. 1,283,000, wright Bldg., St. Louis, Mo ) ten 

pany, 412 Mi.s- another at 1, 2 8 3, 0 0 1, miles north of Watson, Utah, con- 

Al- 1, 3 5 8. 6 6 2, sists of an outer cast-iron chani- 

Last bt. Louis, hort Co , N. B., 1,358,663, and her, about 14 ft. in length and 

( -aiiada. 1, 3 5 8, 6 6 4). 15 in. in diameter, into the cen- 

rhe plant of ter of which is inscTted from th*,* 

the Ute Oil bottom a perforated tube toi 

Company is withdrawing the vapor.*<. The rc- 

1^ ^ ? u is sot vertically in a brick 

11 u ‘ furnace, into which the perma- 
Uus.sell Engl- nent gases from retorting are 

neprmg Cora- f„rcpd for fuel, 
puny, of St. 

Loui.s, Mo. 'Pin; Wallace ndort at Ro.sevalc, 
N. B,, i.s 11 ft. high over all, in- 
eluduig bottom and top nioiith- 
piecf'S. and takes a charge of oil 
.shale 8 ft 6 in high. The crovs- 
‘^('(ition of the retort at the cen- 
ter rneaHiire.'< 14 in. by 30 in . tin* 
full taper in 11 ft. being 4 in The 
area of the working surface is 
03 24 .s'q ft and it i.s said that in 
excess of 5 lb. of oil shale may be 
ndortod per sq. ft. per hour al a 
temperature of 1100® F. All the 
jiroduets of di.stillation are with* 
ilrawri inwardly into a central col- 
lection chamber, from which they 
immediately escape. It is stated 
th;it the tein])erature of forma- 
tion is probably the highest tem- 
peuaturo to which any of the oil 
vapors are subjected at any stage 
of the process of retorting. 

Western Shale Near Watson,,!. H. Galloupe See descriptive note given supra, 
Gil Company, Utah. (U. S. Patent uiuh'r Smallhorn Oil and Shale 

Grand June- No. 1,365,822). Refining Company, 

tion, Colo. Four 10 -ton 

retorts have 
been com- 
pleted nine 
miles from 
Dragon Sta- 
tion, near Wat- 
son, Utah. A 
retort is being 
erected in the 
Willow Creek 
district, about 
forty miles 
west of Wat- 
son. 
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Ji5. — Pliiiit of tlie Ulo Oil Cornp’inv. nrnr Wnt^nn. T'ff'ih. «hnwinp 1\\n 
of ciuhtoen Wullacr rctoit?!; tlii> jilant !o lii\» a ihiunylipul of IKK) toii^ 
per day. 

^?everal other processes, devised since the neent :i\v.tkeiiin« to the 
future commercial possibilities of oil shale, have attained tlic experi- 
mental-plant stupe, but operations therewith hav<‘ bien <liseontinued. 
For example, a plant dcsipned by the late Arthur L. Pear>e, and cjipable 
of retortinp some 20 tons of oil shale per day, was cn etcil at ( ’resson, J*a. 
This trial of the “Pearst' process’' was said to have been successful, but 
at present the work is not in progress. Then, too, the Hainlxw Petroleum 
Products Company, of Salt Lake City, Ptah, put up a unit plant to 
demonstrate the proce.^s of E. T. Erickson tP. S, Patent No. 1,281,320), 
which has been closed for some time on aceiuint of pn vailing economic 
conditions. 

It cannot be predicted, of cours:e, just which, if any, of the processen 
listed supra will endure and assume future industrial importance. How- 
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ever, there is no doubt that, once begun soundly, the shale-oil industry 
will be in the control of substantial and large organizations that are 
provided with strong technical staffs. As has been the case in Scotland, 
the companies of small proportions, unable through lack of capital to 
conduct adequate research and development and to expand to the size 
essential for profitable operation, eventually will dissolve. 



CHAPTER 11 



ABSTRACTS OF SHALE OIL ARTICI>ES 
By 

Ernest E. Lydeh (-1920) 

Ralph T. Goodwin (1921) 

Ralph H. McKee (1922-) 


1— DIETRICH, P. F. Descriptions of 
the French Shale Deposits. Paris, 
1786-1709. 

2 - GILLET-LAUMONT. Upon the Bitu- 

minous Schists and Sandstones cited 
in the Memoir of Leschcvin. J. des 
Mines, 53, 46-52 (1813). 

8~PAYEN, ANSELME. Note sur les 
Schistes Bitumineiix ot le Lignite 
d’Ardes. Ann. Chem. Phys., 2nd ser., 
59, 335 (1825). 

Shale, carbonised and reduced to powder, 
becomes intense black. Carbon contains 
some ferrous sulfide. Shale contains lig- 
nite which gives carbon mixnl with 
bright particles. Fragments of lignite ex- 
tracted from shales arc hard, lined, and 
flattened from weight which they have 
supported. 

4~ANDERSON,G. Description of Bitu- 
minous Roclu which occur in Ross- 
shire in the Neighborhood of Inver- 
ness, Edinburgh J. Sci., /f, 93-95 
(1826). 

Brief note only. 

6-~LAURENT, A. Sur les Schistes Bitu- 
mineux et sur les Paraffins. Ann. 
Chim. Phys., 2nd ser., 64, 392-398 
(1833). 

e-LAURENT, A. De I’Huile des Schis- 
tes Bitumineux d’Autiin et de Quel- 
ques Prodits Qu’on en Obtient. 
Acad, des Sci., BuU. No. 24 (1837). 
Distillation of these shales produces an 
oil tested as follows: boiling between 
80* and 85* C., puiifled with sulfuric 


acid and cn untie gave a prcKiiict with 
properties of a naphtha. Boiling between 
120* and 122“ , about same na above. 
Boiling at 169*, mucli (he sainr, soluble 
in alcohol and ether, carbon 85.6%. 
hydrogen 14.4%. Boiled with nitric acid 
(he 80*-85® fraction brcaiue soluble in 
HfO, alcohol, and ether and concen- 
trated acid formed jiroduct soluble in 
alkalies. 

7-SELLIGUE. M. Eniploi de I'Huile 
Extraitc des Schistes Bitumineux 
pour la Fabrication du Claa »rKclai- 
rage. Compt. Rend 969-970 (1837). 
Analysis of shale oil gases from the de- 
structive distillation of shale oil. 


Carbonic Acid. 

Oxygen and Nitrogen. .Trace 

Ethylenes 25.30 

Methane 6980 

Hy<lrogen 3 05 

Carbon Monoxide 6.65 


B-BERTHIKR, IV Analyses of some 
French Bituminous Minerals. Ann 
Des Minp.s,3rd ser., 605-16 (1838). 

9— LEFEBURE. The Bitumen Mines 
of Bastennes and Gaujacq (Landes). 
Ann. des Mines, 3rd ser., 15, 585-94 
(1838). 

jq^BKHTHIER, P Analyse des Schis- 
tes Bitumineux d'Autun. Ann. dej 
Mines, 3rd ser,, /d, 616-618 (1839). 
Shales are leaflike. Have grainy fr^ 
lure, grayish tint. On distillation give 
a great deal of water. Oil quite thick 
and color dark brown. First oils very 
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fluid and can be used for gas making. 
Residue is black earth-like material and 
could be used to decolorize syrups. 
Shales bum with smoky flame and give 
strong odor of bitumen. Are not very 
combustible. Are not attacked by alco- 
hol or ether. Cau-stic takes out only 
small quantities of alumina and silica. 
Strong sulfuric does not attack bitumen. 

11— SELLIGUE, M. Precede pour la 
fabrication d’un gas d’cclairage au 
moyen des huiles provenant de la 
destination des certains schistes bitu- 
mineux. Compt. Rend., 10, 861-6 
(1840). 

12 — EL8NER, L. Upon the Composi- 
tion of Shale Oil. Verb. Ver. Beford. 
Bewerbfl. Preuss., 24, 195 and 1916 
(1846). 

13~DELAHAYE. N. B. Sur Ics Schistes 
de Muse. Bull. Geol. Soc., France, 
2nd Bcr., 6, 304-308 (1848) 

Discusses nature of the shales. 

14~ST. EVRE EDOUARD. Note sur 
Divers Hydrocarbons Provenant de 
THuile de Schiste. Compt. Rend., 
29, 339 (1849), 

Fractionation products of distillation of 
oil are treated with sulfuric acid, puri- 
fied by repeated distillations with fused 
potash and anhydrous phosphoric acid. 
Author claims to have isolated hydro- 
carbons represented by formulas: 

CnH. boiling at 276‘’-280‘’ 

CwHm “ “ 255 -260 

CcsHm “ “ 215 -220 

C,Mm “ “ 132 -135 

15 — BOURCjOT. Note sur le Goisement 
des Schistes Bituinineux a Impres- 
sions do Vegetaux de Menat. Sur 
le Chaleur Presumable d’un Dyke 
Basaltique, non Venu au Jour au 
Point ou une partie de ccs Schistes 
a 4t4 transform6e cn Tripoli par la 
Chaleur Souterraine; Considerations 
Generales sur ce Sujet. Soc. Geol, 
France, Bull,, 8, 39-44 (1850). 

16 — ^DELAHAYE, N. B, Facts and 
Observations connected with the 
History of Bituminous Shales. Rev, 
Sci. Ind., 88, 1-17, 49-63, 97-100, 161- 
74, 226-32, 321-9, 337-62, 440-47 
(1860^. 


17— ^NON. The Torbanhill Mineral 
Caee. The Chemirt /, 43-49 (I^ 

Nummary of chenneal evidence preaeXd 
m case of El rabeth H. Gillcspie^i^ 
James Russell and Son. * 

18- ^NON. The Torbanhill Mineral 

(1^) Chemist l, 125-128 

Discussion of the Torbanhill Mineral 
Case, giving opinion of German scien- 
tists. 

Torban. 
The Chemist /. 

2207-208 (1854). 

Letter discussing legislation ou Torban- 
lull Mineral, giving analysis of mineral 
and opinions as to its character and 
composition. 


21 WILLIAMS, C. G. On the pres- 
ence of Pyridine in Naphtha among 
the Volatile bases in Naphtha from 
the Bituminous Shale of Dorsetshire 
Phil. Mag., 4th ser., 8, 209-212 
(1854). 

Describes chemical work on pyridine in 
naphtha of shale oil of Scotland. 

22— ^ILLIAMS, C. G. On the Volatile 

Bases Produced by Destructive Dis- 
tillation of the Bituminous Shale of 
Dorsetshire. J. Chein. Soc., 7, 97- 
107 (1854). ’ ' 

Gives analysis of shale oil. Different 
organic bases found in shale oils men- 
tioned and methods of identifying same. 

23 — TRAILL, T. S. On Torbanhill Min- 
eral. Roy. Soc. Edinburgh, 21, 7-13 
{1857). 

Torbanhill mineral, called by author 
bitunienite, was examined and yielded 
paraJfin, petroleum, and gas. Color black- 
ish browTi. Structure massive. Princi- 
pal fracture flat, conchoidal, inclining to 
splintery; cross fracture uneven and 
slatey. Examined by strong light edges 
are translucent reddi.sh-brown. Streak 
pale ochre-yellow hue. Sp. Gr. 1.284 
Inflammable; does not melt. Volatile 
84.1%, solid residue 15.9%. Occurs in 
beds 16 to 24 inches thick. 


24 — WILLIAMS, C. G. On Some ot 
the Products of the Destructive Dis- 
tillation of Boghead Coal. Phil. 
Trans., 447-62 and 737-45 (1867). 
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06 — BARLOW, J. Oft mineral candles 
^iind other products manufactured 
at Belmont and Sherwood. Proo. 
Roy. Inst., f. 606 (1858). 

26 — DESBRIEF, P. Schiates Bitumineux 
^ des Environs d’Autun. Ann. des 

Mines, 5th ser., 14> 44 (1858). 

Brief note on yield of oil from shales 
of Autun, France. 

27 — GUILLEMIN, E. Combustible 
Shale from the Migri District in 
the Caucasus. Bull. Soc. Imp. Nat. 
Moscow, 325-8 (1858). 

Letter including analysis of bituminous 
shales from the Caucasus. 

Volatile 31.44% Moisture. 5.50% 

Fixed Carbon..20.16 Bitumen.. 7.00 
Ash 48.40 Gas 18.94 

26 — WAGENMANN, P. Upon the new 
Scotch raw material for Burning Oil 
and Paraffin Manufacture. Dinglcr’s 
Polytech. J.. 161, 116-19 (1859), and 
162, 113 (1859). 

29— ANISELL, THOMAS. Pyrogenic 
or Hydrocarbon Oils. New York 
(1860). 

Introductory chapter is a splendid his- 
tory of distillation of shales, coals, etc., 
both in Europe and America. 

3J^_GESNER. a Praclical Treatise on 
Coal, Petroleum and other Distilled 
Oils. First Ed., p. 34 (1801). 

32-HOWELL, H. H„ and GEIKE. A 
Geology of the Neighborhood of 
Edinburgh. Mem. Gcol. Survey 
Great Britain, 28, 39, 46 and 116 
(1861). 

33~FER11ARIII0, 0. Chemical Analy- 
ses of the Bituminous Schi^ts of the 
Valley of the Setarolo. Atti. R. i.'^ti. 
Lomb., 3, 15-18 (1862). 

34~LAHORE. Apparatus for the Dis- 
tillation of Asphaltic Shales. Gen. 
Industri., 24, 304-8 (1862). 

3&-MASTON and PARISOT. The 
Bituminous Schists of Froid-Fon- 
taine (1862). 

3e~ROYER, M. E. Essai sur la Con- 
stitution Chimique de THuiIe de 
Schiste. Soc. Sci. Phys. Nat. Bor- 
deaux Mem., 2, 285-292 (1862). 


Ultimate anal>’se8 of sliale oil; carbon 
85.71%, hydrogen 14iJ0%. Concentratn! 
sulfuric acid on oils gave a .«ulfiui!ite<j 
residue red<lish-brown in coha- Minil.sr 
to sulfo-vinatcs. Nitric acid o\idi*e»l 
partially to oxalic acid. Analynis of dif- 
ferent fractions 


Fraction 


1 

2 

Boiling Pt. .. 


130“ 

130* 

Carbon 


8610 

8649 

Hydrogen .. 


13.68 

1351 

Fraction 

. 3 

1 

.5 

Boiling Pt.. . 

. 195“ 

200‘ 

2(X)“ 

Carbon 

. 860.5 

86 02 

86 40 

Hydrogen .. 

. 1362 

13.62 

1359 


Formula thought to rorre?iM..nd to CJIu-i 


37 — .Anderson, G. On the Occurrence of 
Bituminous Shales in Moiintgcrald 
(Scotland). London (o‘ol. Soc 
Quart J., 19, 522 (1863). 

Brief mention of shale near Mountger- 
aid, Scotland. 

36— an DBA. C .1, I'Wil Fm-l^ fioni 
New South WHle^i (K('roM*nc Slrdi ) 
Niiturhi.'^t. Ver. Plena’s, Rlicinl. Verli 
32 Sitzung>ber. p 5, (1S63) 

Gives results of di.«-t illation of sample of 
kcio««cne Rhale sent from Sydney, New 
South Walc.s. 

39-HUNT, T. STERRY. On dm 
(’hemical and Geological History of 
Bitumen? and Bituminous Shales 
Am J. Sci, 2nd ser. S6, 157-171 
(1863). „ , , 

Sugge-st,? that oil tlmles be c:dh‘d ]>hro* 
schists. Discu.ssch shale occurrencfs in 
various geological formation- and gives 
proximate unalyHe,s Also discuN'-en bilu* 
im-ns and their probable con-lit ut ion 

41__V0HL, E. H L. Uiber die Pro- 
<lucte der Trockenen Distill »t ion des 
Hheini.shen Blatter.-chu ITers ( Schist e 
Bituniimux) der Sach-isclu ii sowm’ 
der Thuringischen Hnoinkolile \mi 
C'hem. Pharm , 08, 564-508 (186,5) 

A di.^cii.-.sioD of the producta reeoverod 
by the dry distillation of bituminous 
shales giving yield and properties of o\\ 

42~CLAHKE, W. B. On the Decur- 
rence and Geological PiAitions of the 
Oil iicnring Deposits of New Scnith 
Wales. 1/Ondon Gcol. Soc. Quart , 2k, 
43fM48 (1866) , , . , ^ 

Short diM ussion of age of oil ahale and 
canncl coals of New South Wales. 
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4a-LUNQE, G. The Paraffin Oil Plant 
of Young. Dinglers Polytech. J., 
181, 456-62 (1866) ; Ann. Gen. Civ., 
r, 67 (1868). 

44->MAGNIER, M. D. New Complete 
Manual for the Manufacture and 
Use of Mineral Oils. Paris* (1867), 
18mo. 

4(H9IM0NIAN, L. Sur les Schistes 
Bitumineux de Vagnas (Ard^che). 
Compt. Rend., 61 1138-1185 (1867). 
Brief description of tne occurrence and 
distillation of oil shale in France. 

46~TAYLOR, ANDREW. On the 
Bituminous Shales of Linlithgow- 
shire and Edinburghshire. Phys. Soc. 
Edinburgh Proc., 3, 16-24 (1867). 
Discusses geologic relations of Scottish 
oil shales. 

47— JOFFE, J. Sur L'Analyse de Com- 
bustibles Mineraux Nouvellement 
Exploit's en Ecossc. Bull. Soc. 
Chim. Paris, 2nd ser., 10, 8 (1869). 

48- TAYLOR. ANDREW. Scotch and 
Welsh Mineral-Oil Trades. Edin- 
burgh Geol. Soc. Trans., 1, 19-20 
(1868). 

Mentions experiments by Clayton in 
1728-29 distilling carbonaceous materials 
at low red heat. 

49~HARTT, C. F. Geology and Physi- 
cal Geography of Brazil. Boston and 
London, 1870. 

Mentions shale from Bahia yielding large 
amount of oil on distillation. 

51 — CHOSSON. De la Situation de 
L’lndustrie des Schistes Bitumineux 
du Bassin d'Autun. Ann. des Mines, 
6th ser., tO, 347-428 (1871). 

Report dealing with whole situation of 
shale industry giving connected legisla- 
tion. Also kinds retorts used. No 
plants in France before 1843. In 1861 
some 1700 metric quintals of shale pro- 
duced. In 1863, 848,500 quintals pro- 
duced. Crudes sold at 35 francs per hec- 
toliter and burning oil at 65 francs. In 
1864, 1^^,500 quintals produced yielding 
47,5()0 liters of oil. Importation of Amer- 
ican oil almost destroyed industry. By 
1867 crude oil was 18 francs and burning 
oil 85 francs. Description given of proc- 
esses of working shales in various con- 
cessions. First retorts were rotary type 


1 meter and 75 cm. in diameter, heated 
externally and held a cubic meter of 
shale. Yielded 50 liters of oil per ton 
and cost of operation was about 5 francs 
per cubic meter of shale. Vertical re- 
torts later introduced. Rectangular in 
shape, 1 meter 68 cm. high and 1 meter 
and 30 cm. long, by 30 cm. wide. Charge 
distilled in 24 hours. One cubic meter of 
shale gave 40 liters of oil, density 0.858. 
Describes process of fractionating and re- 
fining oil. Another type of retort intro- 
duced was vertical formed by two con- 
centric cylinders. Shale passing between 
them. Numerous data given on refining 
and improvements in retorts. 

52 — GALLETLY, J. A Paraffin Having 
a High Melting Point. Chem. News, 
U, 187-8 (1871). 

53- TOURNAIRE, M. De LTndustrie 
des Huiles de Schiste dans L’Au- 
tunois. Ann. des Mines, 6th ser., tO, 
429-474 (1871). 

Geology of Autun basin and distillation 
tests 01 various shales. Describes shale 
retort used. The retort is vertical, rec- 
tanplar and non-continuous. Following 
table shows how industry developed. 


Year 

Cubic Meters Crude Oil 
of Shale Dist’d Hectoliters 

1860 


17,440 

1862 

63,600 

28,258 

1864 

102,217 

54539 

1866 

86,815 

47,431 

1868 

81,519 

35,691 

1869 

100,417 



Hectoliter of crude oil valued at 15-16 
francs. Other obsolete data given, such 
as products recovered and distillation 
methods. 

54- GREENWELL, G. C., and BIN- 
NEY, E. W. Kerosene Shale, New 
South Wales. Trans. Manchester 
Geol. Soc.. 11, 63-70 (1872). 

Discussion of bituminous materials from 
New South Wales. Samples yielded 160 
gallons of oil per ton. 

55- MAYER, J. The Mineral Oil In- 
dustry of Scotland. Mining Mag. 
Rev., 1, 118-28 (1872). 

5e-TAYLOR, ANDREW. On Bitu- 
men, Oil Shales and Oil Coals. 
Edinburgh Geol. Soc. Trans., $, 187- 
189 (1873). 

Brief mention of Scottish oil shales. 
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1)7— ANDRA, C. J. Allgemeine Ueber 
Einen Paraffin Eothaltenden Fob- 
•tlen Brennstoff von Hartley in Neu 
Sud Wales. Verhandlungen des Na- 
turhistorischen Vereinea der Prewua- 
ischen Rheinlande und Westfalen?, 
St (Sitsiingsbcr.) 5 (1875). 

Short description of kerosene shales of 
New South Wales. 

58-COLEMAN, J. J. The ElfecU of 
Pressure and Cold upon the Gaseous 
Products of Distillation of Shale. 
Trans, of Chem. Soc., tS, 856 (1875). 
Gases from retort resembles coal gas. 
467 liters passed through liouefying ap- 
paratus gave at -5*, 54 cc. of sp. gr. A90 
at 16® C.. and at -18®, 33 cc. of sp. gl*. 
A50 at 16® C. In average of three experi- 
ments gas yielded one gallon of liquid 
per thousand cii. ft. Gas lost illuminat- 
ing power after removal of liquid prod- 
ucts. Propose.^ scheme for recovery of 
liquid products by compression and 
cooling. 

59~NEWTON. E. T. On Tasmanite 
and “Australian White Coal.” Geol. 
Mag., 11. 337-42 (1875). 

61~WINDAKIEWICZ. E. Ueber die 
Wichtigkeit des Vorkommeas von 
Bitununo'jem Schiefer in Clalizien. 
Oesterr. Z. Berg. Huttenw., S3, 196 
(1875). 

62— OORN. KARIi. Shale Deposits and 
Their Use a.** Fuel. Tubingen, 1877. 
Describes “the fii^t practical shale-burn- 
ing furnace,” 

63~NEWBKRRY. j. S. On the Dis- 
covery of Mineral (Ozokerite) Wax 
in Utah. Am. Sci., 3rd ser, 17, 346- 
341 (1879). 

Mentions oil shale.s high in puraffm in 
eentnil Utah. 

64— ROBINSON, G. C. New Ba.«c8 of 
the Lcucoline Scries, Part I. Trans. 
Roy. Soc. Edinb., S8, 561 (1879). 
Author examined purified fraction of 
Scottish shale oil bases (obtained from 
Young’s Paraffin W^ork-s) from which 
portion boiling below SIS'* C. was pre- 
viously removed by 12 fractionations. 
Mixture fractionated three times ami 
divided into two parts, portion A, 305- 
3^* C., and portion B, above 3^® C. 
Attempts to form cr>'?talli*able salts of 
the double chlorides of Pt, Au, Cd, Hg, 


Pb. and Zn failed, only sticky reBinous 
masses being ohtaiueil. Portion A frac- 
tionated twenty-five times; one-third 
now apnt'an^d below 270®, one-third from 
270-280®, and the reiUKinder bt twi'en 280- 
295®. Portion B treattsi similarly. Frac- 
tion 290-295® C prt'apitated with PtCl*. 
Analysis of coiuixnind indicateil the 
presence of now base Ci.HuN, 100 gm. 
of mixed base treated with 200 gm. of 
CH»I and proiluct fractiontdly ctystal- 
!i»<*d. Fractions treate<l with PlCh and 
HCl and analysed for Pt content. Re- 
sult.** indicated pre.-ionce of new b.*iset 
C..H«N. 270-275® C . C,,H,*N. 290-295" C.. 
and CuHiiN. 310-315® f' Iksini when 
newly diJ<tillcd nearly colorless, rapidly 
darkening on exposure to light and air. 
Gave no blue color with arnyl iodide and 
KOH. showing them to be mfMnl>rrs of 
the leucoline and not the vinoline series. 

66-*R(^^*G, X. 0. Sur leN Residua de 
la Fabrication des Huiles de Schistea. 
Bull. Soc Chim. Pans, 2nd ser., 34, 
147-149 (1880). 

Solid Ri'fiduvB. Mineral residuM have 
following composition: 


Carbon 

5 657f 

Iron Oxide 

ZM 

.Alumina 

27 A5 

Silica 

63 A5 

Magnesium Oxide 

100 

Potash 

400 

Phosphates 

600 


May become a source of Iithia. Acid 
tais contain phenols. 

66--ROBINS0N, G. C, and GOOD- 
WIN, W’. L. New Bases of the 
IxMicoline Series, Part II. Trans. 
Roy. Soc. Edmb, f/y. 265 (1880). 
W'orking on a new supply of shale oil 
ba!>^»>, frictions were examine<| as b^*forc, 
authors by analysis of Pt sidts wpamted 
and idrntifiei! five new rnemben* of leu- 
coline scries: CuHuN, 290-295* C; 
(\,H«N, 325-;t30®; C„n,.N, 345-350®; 
CuHnN, 360-.365®. Fractions of higher 
boding point examined but not analysed; 
probably consistcal of CulInN in small 
quantity. Upper limit of bases as far 
M!< boding iioints go was 390® C. Re- 
rcntly djsliiled basf'S were pale browTi, 
rapidly darkening ( it her when exposed to 
air or when allowed to stand in henndi- 
cally sealed tufic. SalU do not crytrtal- 
lizr. Autliors suggost thst bases be 
named in order from first member, leu- 
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coline, CtH^rN, to the last member octa- 
coline, C^HnN, as follows: leucoline, 
iridolinc, cryptidine, tetracoline. penta- 
coline, hexacoline, heptacoline, and octa- 
coline, respectively. 

67-ROBINSON, G. C, and GOOD- 
WIN, W. L. New Bases of the 
Leucoline Series, Part III. Trans. 
Roy. Soc. Edinb., S9, 273 (1880). 
Methyl iodide forms addition products 
with bases tetracoline, pentacoline, hexa- 
coline and octacoline, with first two at 
ordinary temperatures and with last two 
after digestion for some time at 100® C. 
Methiodide of tetracoline is pale yellow, 
of pentacoline olive green, and of octa- 
coline brilliant orange. 

66 — ALLEN, A. H. On the Relative 
Proportions of Olefines in Shale and 
Petroleum Products. Analyst, 6, 177- 
180 (1881). 

Commercial products from shale differ 
from parallel series of products from 
well petroleum. Different proportions of 
olefines in respective oils cause differ- 
ences in action of strong nitric and sul- 
furic acids. Paraffins or hydrocarbons 
of marsh gas series do not form additive 
compounds with bromine as do ethylene 
hydrocarbons. Analyses of many petro- 
leum and shale oil fractions given. 

69--CANAVAR, M. Gli Schisti a Fu- 
coidi, e Gli schisti Bituminosi che 
Spesso Li accompagno Nell 'Appen- 
nmo Centrale. Soc. Toscana Sci. 
Nat. Proc. Verb., 3, 6, 7 (1881). 

71 - RICCIARDL LEONARDO. Ri- 
cherche chimiche sopra una Lignite 
e Alcuni Scisti Bitiiminifcri di Gif- 
foni Valle e Piana, Provincia di 
Salerno. Accad. Giocnia, Sci. Nat. 
Atti., 3rd ser., 16, 123-128 (1882). 

72- TERVET, R. Sulfur in Shale 
. Naphtha. Chem. News, 46, 98 

(1882). 

73- BAUMANN and SCHOTTEN. 
Pharm. Zentralhalle, 1883, 447. 

On the properties of ichthyol oils. 

74- YOUNG, JAMES. Obituary and 
Biography. J. Soc. Chem. Ind., S, 
233 (1883). 

76-CAMERON, J. M. The Bitumin- 
ous Deposits of the Camamu Basin, 


Province of Bahia, in the Brasilian 
Empire. London, 1884. 

77— GRIFFITHS, A. B. Notes on the 
Recent Discover of a Paraffin Shale 
Deposit in Servia. Chem. News., 40 
107-108 (1884). 

Notes shale in western Servia will bum 
with smokeless flame and yields paraffin 
on distillation. 

78— BEILBY, G. T. Production of 
Ammonia From the Nitrogen of 
Minerals. J. Soc. Chem. Ind., 6, 
316-224 (1884) ; and in J. Roy. Soc. 
Arts., S3, 313-320 (1885). 

Work in increasing yield of NH« from 
shale and coal retorts. Analysis ot shale 
showed NH» equivalent to 7iS lbs. 
(NHiliSOi per ton. Recovery was only 
^ lbs. Broxburn shales contain 0.72% 
N». By heating to higher temperatures 
and for longer time than in oil distilla- 
tions could recover all the Na as NHj. 
Also steam helped. N* remained in resi- 
due as long as any carbon was pre.«cnt. 
Full current of steam converted all N, 
in shale into NH*. Material containing 
45% carbon takes three time..s as long 
to give all NHt as one containing 15% 
carbon. Could rid coal of Na by oxidiz- 
ing in steam and air using excess of 
steam. 

Crude oils of naphtha, artificially pre- 
pared by destructive distillation of car- 
bonaceous <ieposits, contain Ni in form 
of alkaloidal tars but most natural Amer- 
ican petroleums contain no N 2 . Basic 
tars of shale contain 20%-30% of orig- 
inal Na contained in shale. Distribution 
of Na of bituminous shales, distilled for 
production of paraffin ods, as follows; 
Of 100 parts Na contained in original 
shale as NH*, in water distillate, 17%; 
in oil as basic tars, 20.4%’ ; in residue or 
coke, 62.6%. Basic tars, separated from 
crude shale oil by treatment with 8% 
of diluted sulfuric acid, neutralized with 
soda and distilled gave in nine fractions; 

1. Water and volatile alkaloids lost. 


2. 100 gr. 

3.54%N 

3. 100 gr. 

3.37 

4. 60 gr. 

3.35 

5. no gr. 

324 

6. 60 gr. 

3.47 

7. 80 gr. 

3A4 

8. 50 gr. 

325 

9. 50 gr. 

Residue 

324 

300 gr. 

420 
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In dutOlatioii of ahale the brown oil, 
comiiting largely of alkaloidal aub- 
ftances, comes off last. Steam has been 
introduced after oil distillation is com- 
plete with satisfactory results. Certain 
amount of air mixed with steam in- 
duces a larger yield of oil richer in par- 
affin. Also reduces expense of steam; 
^ves crispness to spent shale which facil- 
itates removal from the retort. Disad- 
vantages arc (1) increase of mcondens- 
ible gases; (2) air carries forward great 
quantity of light naphtha which, in order 
to recover, ncceaKilate.s use of extensive 
oil scrubbers. Dr. Grouvnn contrived 
ammonia ovens for removal of Ni from 
alkaloidal tars. Gives short discussion 
of Grouven-Young-Beilby process and its 
application to treatment of coal for gas 
and NH«. 


79—MURRIE, JAS On the Processes 
Employed in Italy for the Extrac- 
tion of Oils, etc., from Bituminous 
Rocks m that Countr>'. J. Soc. 
Chem. Ind,4. 182 (1885). 

Includes desenption of means of utilis- 
ing shales and bituminous sandstones in 
Pescara Valley, near San Valentino, Italy. 
Superheated .steam retort de-signe<l by 
Wm. Mclvor, of Young’s work.*!, Scot- 
land, was built and liandled material 
successfully, but induslo' was financial 
failure on account of high density and 
high sulfur content of oils, and high pro- 
duction costs. Lubricating oiLs manu- 
factured said to lo.se viscosity very rap- 
idly with rise of temperature. 

SO-BEILBY, GEORGE. On the Pro- 
duction of Ammonia from Nitrogen 
of Minerals. J. Soc. Chem. Ind., S, 
216 (1884). 

This is original paper advocating use of 
steam in retorting oil shale for purpo« 
of increasing (NH*)sSO« yield. Details 
of these retorts of this type and 
of results obtained given. 


81— DAWKINS, W. B. On the Kero- 
sene ^ale of Mount Victoria, New 
South Wales. Rep. British Assoc. 
1886, 643 (1887). 

8SJ-GREEN, BURTON. Kimmeridge 
Shale, Its Origin, History and Uses. 
London, 1886, 8vo. 


83— PINKO. Remarks upon the Oci 
rcnce and the Utilisation of F 
head Coal and Oil Shalt* in S 
land. Zeittk’hr. Ihrg. Ilutt. 1 
inenw.. 84, 129 (1886) 

84— W’EEKS, J D. Mineml Rc.sourcea 
of the U. 8. 4»l-6 (1886) ; and 396- 
9 (1894). 

85- KRAEMER, G.. and BOTTCIUCR. 
W. Relation Ijetween Petmleum 
and the HvdrocarlKuia of Coal Tar 
and Shale’ Tar. Bi r. ^), 595-609 
118S7L 

F'xamination allowed that 0<‘rnian petrti- 
leuni as well a.** Rusi>mn (Baku) are not 
different in ch.anieter fruiii coal and 
fihiilc* tar. but only in relativt* propor- 
tions of hydrocarbons attacked and un- 
attacked by concentrated sulfuric and 
nitric acid Unat tacked ones are para- 
ftins and najihthenes and others, bonseno 
and naphthalene rlerivalivcs according to 
author. 

86- MILLER, A. K., and BAKER, T. 
Compof*ition of Shale Spirits. Proe. 
Chem. S(K*.. 3, 97 (1887). 

0)1 giu» contained heptylene as highest, 
hydrocarbon and all olefines poweawal 
normal coiuttitution. Itut shale oil con- 
tained olefines such as oef.ylc*ne and non- 
ylene. Oetyleno gave heptylic acid ami 
i.ipronic acid, also acetic and formic 
aeid were found. 

87 -STKUART, D. R. On the Occur- 
rence of Petroleum in a Shale Mine 
at Broxburn. J. Soc. Chem. Ind., 
128-130 and 352 (1887). 

Koiea Huni-solid oil (sp. gr. 0842) from 
bore hoh* OfK) feet deep in vicinity of 
oil ^h.ale beds. 

SS—^’KEY, W. Kerosene Shales. Colo- 
nial Museum Laboratories, New 
Zealand, 23nl Ann. Rept, pp. 50-51. 
25lh Ann. Rept., pp. 56-57, 29ih 
Ann. Rept., p. 19, 3l8t Ann. R<*pt., 
p. 10 (1889-1898). 


From From 
Wannatc Mangomii 


Fixed Carbon . 

981% 

11.17% 

Hydrocarbons 



(volatile) 

27.90 

33.18 

Water 

16.19 

1481 

Aih 

46D1 

41 B4 
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80-.J5TEUART, D. R. Manufacture of 
Paraffin Oil. J. Soc. Chem. Ind., 8, 
100-110 (1889). 

This is the best and fullest published 
description of the Scottish process of 
this date. Broxburn shale used. Analy- 
sis of shale: Carbon, 20%; Hydrogen, 
3%; Nitrogen, .7%; Sulfur, 1A%. Prod- 
ucts of distillation. 

Volatile 


Crude Oil 

12% 

Ammoniacal Water 

8% 

Permanent Gas 

4% 


24% 

Non-Volatile (Spent Shale) 

Combustible 

9% 

Ash 

67% 


76% 


For good quality crude oil temperature 
of distillation must be low, a red heat, 
invisible by day, faintly visible bv night. 
High temperature gives heavy dark oil, 
more loss in refining, less solid paraffin, 
higher ammonia yield. Henderson’s re- 
tort used at Broxburn. Temperature of 
oven is from 900-10(K)° F. Steam enter- 
ing retort, 630® F. Shale inside retort 
lia ft. from top, three hours after charg- 
ing, 630® F., 16 ho\irs after charging, 
730® F. Prcducts of distillation at exit 
pipe, 500-600® F. Neither lime nor soda 
reagents had any effect on yield of am- 
monia or quality of crude oil. Steam 
used to advantage. Oil taken from re- 
tort at 2 hour intei*vals increased in sp. 
gr. from 0.863 to 0.888 and in setting 
point 78® to 87® F. LosvS with oil of 
vitriol from 6%% in the beginning to 
10% in middle, back to 5V2% at end. 
Loss with soda gradually increased from 
2.6 to 3.8%. Each ton of shale in the 
works gives 30 gals. NIL water, nea^ 
2000 cu. ft. permanent gas, which is suffi- 
cient to light works, fire retorts along 
with spent shale and help raise steam. 
Oil dark green, semi-fluid at ordinary 
temperatures. Sets at 80® F. Sp. w. 0.8W, 
sp. gr. of NEU water, 1.012. Contains 
NH« equal to 0.^7 lbs. (NH4)»^* per 
gal. principally in form of carbonate. 

Present distillation system continuous. 
Tank-car shaped stills connected with 
coking stills. Stills charged (2000 gals.) 
and then fire lighted and when distillar 


tion commences oil is run into the cen- 
tral still. Oil travels length of the finjt 
still, “^een naphtha” of 0.763 gr. 
being distilled off. Undistilled oil car- 
ried to still 2, distilling off fraction of 
0.835 sp. I^om still 2 oil carried to 
cokini; still, still 3. Coking stills fired 
up gently before receiving hot oil. Each 
coking still remains connected in series 
for eight hours; then is disconnected and 
distilled to dryness by itself. Gravity of 
oil from coking stills 0.860-0.965. 35,000 
gals, run per day. Steam passed into 
all boiler stills. Quantity of distillate 
can be controlled by adjustment of con- 
necting pipes, by nring, and by steam. 
General Refining Process: The two 
fractions, “green naphtha” 0.763 gr., and 
“green oil,” 0.758 gr. Naphtha treated 
with chemicals, distilled, and is ready 
for market. Green oil treated and dis- 
tilled fractionally into light oils and 
heavy oils, which latter contain solid 
paraffins. Light oils must be distilled 
and treated twice before being given 
finishing treatment. After paraffin is 
removed from the heavy oil it is 
called blue oil, which must be treated 
and distilled before readv for last treat- 
ment as lubricating oil. Acid stirred 
in oil for an hour and, after stand- 
ing, the acids combined with basic im- 
purities settle to the bottom as black tar, 
and are run off. At each intermediate 
treatment use as much acid as possible 
without attacking the olefines. For green 
oil, vitriol tar of final treatment may be 
used to some extent (3% by volume). 
In finishing treatments use enough acid 
to make white bubbly tar; this is to 
produce right color in finished product. 
Oil rau.st be well refined before receiv- 
ing final treatment. For finishing treat- 
ment, weak caustic soda solution used. 
Oils are put in shallow tanks, after wash- 
ing, and exposed to light for 24 hours to 
brighten. If oil is very slowly brought 
to the neutral point after acid treatment, 
it is sure to set to jelly-like mass. Tem- 
perature at over 100® F. desirable for 
treatment with acid. Finishing treat- 
ment at 60® F. or below. Vitriol tar 
washed free from acid with hot water, 
and burned. Amount of acidity left m 
burning oil after sulfuric acid treatment 
is 0.1% of SO». Products belong to two 
series, paraffin and olefines. ImpuntiM 
left from refining little investigated. 
Yield of paraflSn 12%. 
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. Pms/bi: BoUd pmftn tepanted in 
two cU|«f (1) heavy oil plus paraffio. 

^ obtamed in second distillation, cooled 
and greased. (3) Expressed oil a/ter dis- 
ttUauon again cooled and prcsscil. cool- 
ing down first, by atmosphere, then by 
freeaing machine. Slow cooling gives 
more paral^ and better lubricating oil. 
Solid paraffin liouefied has gravity of an 
oil winch at 60*^ is OSIO sp. gr. Heavy 
oil of 0S63 setting at 42* F. loses 107« 
paraffin, has sp. gr. 0872, setting point 
2D* F. Three proemses us*ed to refine 
paraffin. (1) treatment with chemicals; 
(2) sweating; (3) treating with naphtha. 
I^ght treatment with oil of vitriol at 
14r F. or under. Soda compounds must 
be washed out. Scale is sweated by 
melting and running it to cool in shal- 
low pans. Cukes pul into chambeni 
where low melting point paraflin melts 
and flows along witli oil leaving only 
hard paraffin crj stals. Bcf-t refined para- 
ffin made by washing with naphtha. 
Scale melted and 2rKW)'/5r of shale naph- 
tha mixed with it and then is allowed 
to solidify. Next it is pressed and 
naphtha nins out taking coloring matter 
'with it. Two such treatments are re- 
quired. Steam blown through melted 
paraffin to rid it completely of naphtha. 
Famffin then treated with char from 
prussiaie works, seiile<l, and filU'red 
through cloth and paper. All oils .sliould 
have hi^i fliwh point, naphtha in- 
duded. Lamp oils should distill under 
300* F. and flash shouhl l>c over 160* F. 
Marine swrin oil, sp. gr. 0 830; floali 
point, 230® F. Lubncating oil, flash point 
320*-400'’ F. according to gravity. Total 
refining losses under 30Vf. Total fuel 
required for 1 ton shale. 1 cwt. of coal, 
induding breaking shale, raising steam, 
haulage, pumping, etc. 

91— VALENTINE, G. A Carbonaceous 
Mineral or Oil Shale from Brasil. 
, South Wales Inst. Kng. Proc.. 17 , 
20-28 (1890). „ , , „ 

Describes oil shale from Bahia, Brasil, 
and theorises as to its origin. 

9S^-BEILBY, 0. T. The Nitrogen of 
Crude Petroleum and Paraffin Oils. 
J. Soc. Chem. Ind., iO, 120 (1891). 
Crude distillate from Scottish oil shale 
contains ‘A to % the Ni of the original 
shale. 1,16%4.45% N. is in form of 
basic tars which are removed with sul- 


furic add (sp. gr. 1290). Crude ahilc 
oil redistilled leaves rtvudue of pitchy 
coke which contains 3S of N». In the 
removed basic tars, neutndiscd and die- 
tilled, Ni in variiHis fractions is con- 
stant — about 324% uiiti imdistillcd resi- 
due contains 4% . 

Anurican Pcirolvum: In distillation 
10% of crude oil remaioH as residuum. 
SOi separal4« out a pildi>' tar, frt'e from 
<Klor of pyndine basi'ii chamet eristic of 
slmle tar. Nitrogen detenmuHtioris mode 
by soda lime in extra long tuUts heated 
ver>' slowly to give plenty of time for 
<lceoinposition of basic tar vapors by 
red-hot soda lime If any Knsible qiian- 
tiius of oily or t.arry matter apiK'urod 
in condensation bulb experiment was rf‘* 
jtcied as likclv to give liHi low a result. 
Ouaiitity of K'H* very Muall. It was 
fUjsorlH*d in hydtorliiivne acid and 
weighed as platinum double chloride. 
.Aiialyww made <A nsiduum of jiitchy 
coke left on di.«t illation and of Uir sepa- 
rated from di>tillale by siilfunc acid 
gave . 

% Nitrogen 


Uesiduum O.OlW 

i’oke (1/10 of rt‘^idmJm) 0275 

Tar (1/17 of n-Hduum) 0.710 

Amount of nitiogiui tii 
ibo original oil lapialK 0008 

Sco^l^h osokerite 296 

“ natural petroleum .296 

' diblilled iK‘lroleum 1.160 


Pereeiitiige of Ni dt ;M.uids on the nature 
of o rganic remainh from which it. was de- 
rived. .<\minal remaiiu, seeds, and highly 
nitrogenous parts of jilaiits are higher 
in nitrogen than coals formed from 
wotsly parts of frees. 

% Nitrogen 


Seoffish slinic oil from retorts 1.160 
“ ozokerite 296 

American is-troleurri re.'s'iduum ,080 
Baku petroleum residuum ,050 

“ “ m 

Galician ozokerite .188 

Scottish basic tar 3.9(X) 

American residuum tar .710 

Scottish cnide ztill coke 3200 
American “ “ “ 276 


93-HEDWOOD, B0V]:RT0N, and 
'rOPLKY, WM. Report on the 
Kiacho Docc and Camaragibe shale 
deposits on the coast of Brazil near 
Maceio. London, 1891. 
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94— ROWAN, F. J. On the Phjneal 
Conditions Existing in Shale Distill- 
ing Retorts. J. Soc. Chem. Ind., 10 , 
436443 (1891). 

Discussion of different temperatures in 
di£ferent shale retorts and their effect 
on the products. 

As long as carbon remained residue 
was infusible carbon, but when it was 
gone mass fused. 

96 — STONE, G. H. Notes on Asphaltum 
of Utah and Colorado. Am. J. Sci., 
3rd ser., 148-159 (1891). 
Describes oil shales of Colorado and 
Utah and discusses their possible rela- 
tion to origin of asphalt veins. 

96-BERTRAND. C-Eg., and RE- 
NAULT, B. Pila Bibructensis et le 
Boghead d’Autun. Bull. Soc. d’His- 
toire naturelle d’Autun, 6 , 159-253 
(1892). 

An extensive discussion of the Pila 
(Pline) of the Autun Boghead. 


97 — CHESNEAU, G., Paris. Rapport 
sur rindustrie des Huiles de Schiste 
en France et en Angleterre (1892). 

98 — MILLS, EDMUND J. Destructive 
Distillation. 4th ed., Gurney & 
Hackson, London (1892). 

99 — CHESNEAU, G. L’lndustrie des 
Huiles de Schiste en France et en 
Ecosse, Ann. des Mines, 9th ser., 
3,^617-673 (1893). 

Report on shale od recovery in Scotland 
and France. First researches made on 
French shales by Laurent de Ruchen- 
^ch in 1830. Industry antedates that 
in Scotland. Retorts used in France are 
of the non-continuous type, holding from 
13 to 16 hectoliters. Retorts grouped in 
batteries of from 12 to 24. Are rectangu- 
lar in cross section and have three ori- 
fices, one for charging, one for products 
of distillation, and one for discharge of 
spent shales. Each retort has own ^im- 
ney and vapor lines from which products 
may be handled separately. Shales come 
from the retorts with from 9 to 10% 
carbon and are used os fuel. Charge 
dropped from retort into firebox, where 
it is allowed to bum, after which it is 
carted away. Run takes about 24 hours. 


Furnace heated before charging and thi» 
distillation starts immediatdy unon 
charging. First NHi vapors come off for 
3^to 4 hours and then the oil for 8 houre 
Furnace is cooled for 4 hours. Yield 
of oil from Autun shales is 525 liteis 
per hectoliter of shale. From Buxieres 
one cubic meter of shale gives: 


Oil, 0S9(M).902 sp. gr... 45-58 liters 

Ammonia water 50-60 liters 

24 cubic meters 

Describes method of refining the oil. 
Laboratory methods have shown that 
dry distillation gave 42 liters of oil, 
sp. gr. 0.955, whereas with steam the 
yield was 82 liters of oil, sp. gr. 0.973 
per ton. Indicates possibility of substi- 
tuting Scottish for French practice. 


101-MOORE, R. T. The Mineral Oil 
Industry of Scotland. Fed. Inst. 
Mining, End., Trans., 4 , 36-47 
(1893). 

Describes briefly geology and method of 
mining oil shale, also refining of shale 
oil and different value of shale beds. 
Boghead or Torbanhill mineral near 
Bathgate yielded 100-120 gals. oil . per 
ton, but is practically exhausted. Scot- 
tish shales of the present belong to cal- 
ciferous sandstone period. Thickness of 
shale bearing strata 3000 ft. Following 
seams of shale have been recognized: 
Dam, Mungle, Grey, Fill, Broxbuni, 
Dunnet, Barracks^ and Pumpherston. 
Seams vary much in thickness and qual- 
ity at different locations. Seams uown 
to Broxburn are richer in oil; those be- 
low are richer in ammonium sulfate. 
So far none of seams under the car- 
boniferous limestone have been worked. 
Young and Beilby retort 28 ft. high, 
heated by gas and coal fires, heat being 
carried around outside of retort by flues. 
At intervals of 6 hours, 800 cwt. of shale 
are put into retort. Retort holds 30 cwt. 
Twenty-four hours required for shale to 
pass from top to bottom of retort. At 
lower portion of the retort NH, is given 
off ; two feet from bottom of retort 
steam is passed in at pressure of 1 
pound. 1-3 cwt. of coal used per ton 
of shale. 50 to 120 gals, of water for 
steam per ton shale. All gases drawn 
by exhaust to condenser. Oil is led to 
refineiw and water treated for ammonia. 
Incondensable gases are passed throu|^ 
scrubbers. 



ABSTRACTS OF SHALE OIL ARTICLES 18t 


Result of treating 100 gab. of crude; 


Burning oil 36 gallons 

Lubricating oil 10 

Medium oil 13 “ 

Paraffin scale 12 “ 


102~C‘ADELL. H. M. The Oil Shales 
of the Scottish Carboniferous Sys- 
tem. J. Gcol., S, 243-249 (1894). 
Describes geologj' of these shales. 


lOa-CARNE. ,1. E. On Certain Shale 
and Coal Latnb in the Capertee 
Valley District, Ne\\ South Wales 
New Smith Wales CjcoI. Sur, Keconl, 
4. 39-48 ( 189*1 ). 

Describes geolog>* of kerosene shale and 
coal bitumens in the Capertee Valley 
district. 

104--IRV1M:. R. Sliale Oil Indu^trj'. 
J Soc. Cheiii. Ind., IH, 1039-1044 
(1894). 

Sumiium' of the advances of typical 
indu.siry' since 1889 72 lbs. (NH.),SO. 
from 1 ton of shale pays all expense of 
nmnufacture, thu.s crude oil eo^ts noth- 
ing. Henderson process (<h.stillatu»n be- 
gins at 900“ E., shale char e.xposed, 
In presence of superhe.ated steam, to 
1300“ F.) used ViTtical retort 28 ft. 
high, contents kept in motion by rollers 
at bottom of retort, which action in- 
crea.‘<c.s yield of (NIL) S ()4 and perm.a- 
nerit ga.-es. Yield with this pn^'css p<'r 
ton Broxburn >hale: 31 gab oil; 1500 
cu. ft. gas; 44 lbs. (NH,)^()4. With 
Dnimshorland shale at Broxburn’s ('oin- 
pany'.s Homan (Tamp Work'll oil. 20 
gals.; (NH.ltfSO*, 72 lb''. Spent shah' 
contains 26% alumina Oude solid 
paraffin from filter pre‘-.*<e,s melted and 
pumped directly into horirontal trays 
for flw eating. Before filling trayn dm- 
phragma an* covered with water to pre- 
vent paraffin from running through; 
after paraffin is set water i.** run off. 
Heat then applied and various pr<xlucti< 
are run off, through suitable iui)e.s, to 
receiving vessels. Diaphragm ih of wire 
gauze and fixed to end.s of tray with 
bolts. Bottoms of trays communicate 
with short pipes with swivel nozzles, 
constructed to work with worm whwb 
on vertical shaft: thus all swivel nozzles 
from bottoms of trays may be turned 
at the same time. 


105>-HAASLKR, F Z. Angew. Chem.. 

9, 288. 318 (1896). 

A contribution to tiu* action of alu- 
mimmi cJiloridc on vaiunw tub and com- 
pounds. StattNi Unit c\cliL‘ unsaluratcis 
m coal tar art' polynuriziai by much 
smaller quantities of aluminum chloride 
than unsaturates m lieiiUe and shale tars. 

106-BKILBV, G. T. Thirty Yeara’ 

Development in the Shale Oil In- 
dustry. J. Soc. (’hem lnd„ 10, 876- 

886 (m:). 

West and Mul-I/Othiiin sliale occur lielow 
coal m<':i.sim*a in this unh'r: Fells, Brox- 
buni, Dunnet, Barracks .md Pumphera- 
toii M'ams. St'nms have been workf'il in 
.‘^ame order 

Yields Fell.s seam. 35 gab.; Broxburn 
'eam*', 32 gab ; Dunnet .seami«, 25 gals.; 
Puiuph«*rsion seams. 20 gab Lower 
M'am> yield gieater j^ m iitage of para- 
tlin wax ami Nil. than upper Keaina; 
theri-bue. yielil of oil jIois not repre- 
sent value (d shale Pumpherston and 
Dunnet Hams most important m 1897. 

Both vertical and lionzontal ndortji 
UH‘d. first tyi>4^ giving oil nchei»! m 
paraffin wax (at Oakbank). In 1863 Wm, 
ViHiiig devised r* tort whieh could lie 
kept at hiw’ red In at. Fault Garbon 
binned Ix'tween walls of double eiuiing, 
thu" obslnicting passage of heat to 
-hale, then'by adding greatly to amount 
of fuel u-eii for distilhiMon. In 1872 
retort was dev«*Iopeil which utilized 
te-idual eaibon in sjient shale hh fuel 
fur earning on distillation but thiz rc- 
t<»rt could not Ik* sueeessfully operafed 
bv un.-killed labor Later Homleraon 
peifecteil letort involving thm principle. 
Virtic.i! nfurts were improved so that 
bittir oil was obtained and less fuel 
U'i«i Some companies usnl Hender- 
-un's and some vertical type which in 
rlu ajHT to ojK-rate than former. Ver- 
tical r< torts give small yield of NIL. 
Young arnl Ik-ilby, at about same time, 
df vcloiied retorts uj.per i»art of which 
euuld lie ke])t at low^ red heat for di»- 
tilling off puriiffin oil while lower part 
eiintaining spent shale was kept at much 
higher tcmiicraturc ami sfient shale 
treated with steam in order to convert 
the re-idual N> into Nil*. Young and 
Ik’ilby abo tned mixing air with iiteam 
for purpose of burning part of fixed car* 
bon. thua supplying heat neceaaary to 
enable remainder of carl>on to deoom- 
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pose part of steam to set free, as NHt, 
the fixed Ns. 

Refining 0 / Crude Oil: Oil of vitriol 
used to remove basic tare and resinous 
bodies ; caustic soda solution for creosote, 
tare, and sulfur compounds. Different 
oils separated by fractional distillation, 
and paraffin by cooling, crystallization 
and nitration. Color of lubricating oils 
was improved by distilling heavy oils 
off caustic soda ; viscosity raised by 
liberal use of superheated steam in dis> 
tillation; setting point lowered by im- 
proved freezing, washing and filtering. 
Henderson's apparatus for continuous 
distillation of oils reduced refining loss 
3%%; also reduced cost of chemicals. 
Sweating process for paraffin has super- 
seded old naphtha process, cheaper and 
safer. 

107-GOODCHILD, J. G. Some of the 
Modes of Origin of Oil Shales, with 
Remarks on the Geological History 
of Some Other Hydrocarbon Com- 
pounds. Edinburgh Geol. Soc. TVans. 
7, 121-131 (1897). 

While some hydrocarbons are result of 
inorganic action, others, especially oil- 
bearing shales, were formed by water 
carrying organic matter down and depos- 
iting it in lakes from which water evap- 
orated. Animal and plant tissue con- 
verted into mucilaginous matter by 
sulfates. 


«*“ Bertra* Theorie der 
Theerbildung. Ber. SO, 2743-52 (1897) 
Distilled Scottish oil and determined the 
composition of fractions. Following i» 
comparison of same fraction from broan 
coal and Scottish shale on fractions be- 
low 110 ®: 


Scotch Oil Brown Coal 

Paraffin 42% 16% 

Naphthenes 10 4 

Aromatics 7.3 45 

Ethylenes 39 31 


Aromatics determined as dinitrotolu- 
ene. Total unsaturated determined by 
heating for one hour with 7 fi% of alu- 
minum chloride and distilling with steam. 
Small amount of aromatics in shale oil 
might have been due to pyrogenic actions 
of paraffins but the large amount in 
brown coal must have been ready formed. 
Sample boiling below 180® also exam- 
ined. Contained 44-45% paraffin, and 
specific gravity tests showed that it con- 
tained 20 % naphthenes. Sulfur also 
detected. 


Ill — MIRON, F. Les Hiiiles Minerales 
Petrol Schista Lipite. Paris (1897). 
Book dealing with oils in general, with 
chapter devoted to shales, describing 
French retorts and methods of recover- 
ing products; also describes Scottish 
practice. Material taken largely from 
Chesneau. 


108- HENDERSON, N. M., CRICH- 
TON, H. A., and BRYSON, J. The 
History of Shale Retorts at Brox- 
burn. J. Soc. CJhem. Ind., J6, 984- 
993 (1897). 

Historical development of retorts de- 
scribed by N. M. Henderson. jPhilipston 
retort discussed by H. A. Crichton. 
Pumpherston retort discussed by James 
Biyson. 

Bryson Retort: Top of cast iron 11 ft. 
by 2 ft. at top and 2 % ft. at bottom. 
Bottom of fire brick 20 ft. long, 3 ft. 
wide at bottom. Heat applied around 
the brick part. 

Henderson Retort: Height from 
ground level to top of hopper, 63 ft. 
Metal part of retort 14 ft. long and 
2 ft. 9 in. by 1 ft. 3 in. at the top. Brick 
part 20 ft. long and 4 ft. 8 in. by 1 ft. 
10 in. at the bottom. 

109- -HEUSLER, F. Ueber die Zusam- 
mensetsung der Schottischen Schiffer- 


112 “ 7 BERTRAND, C. E. Characteris- 
tiques, dcs Schistes Bitumineux du 
Bois d’Asson (Basses AlpesK Compt. 
Rend., 126, 1677-1679 (1898). 

113-HENRIQUES, R. The Scottish 
Shale Oil Industry. Chem. Rev. 
Fett-Harz Ind., 6, 61-4, 81-6, 108-12, 
125-9 (1898). 

114r-REDWOOD, I. I. A Practical 
Treatise on Mineral Oils and their 
Bv-Products. (1898.) 

Includes short histoiy of Scottish shale- 
oil industry, geological and geographic 
distribution of Scottish shales, recovery 
of acid and soda used in oil refining, and 
list of patents relating to mineral oils. 

116— CADEIL, H. M., and FLETT, 
J. S. On an Ash Neck in the Brox< 
bum Shale Works at Philpstoun 
Edinburgh Geol. Soc. Trans., 7 , 477- 
480 (1899). 
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1a worldnis of the Phtlpetoim Oil Co. 
in Brmbum ehtle about two hundred 
feet below the surface, volcanic neck 
was discovered. It was oval in sliapc 
and some seven hundred feci in diam- 
eter in longest direction. Seems to be 
submarine volcano, us evidenced by 
rounded quarts pebbles and sand grains. 
Shale is not burned up near the neck 
but remains good in quality up to edge. 
Discussion of pctrograplucal character 
of material from the neck apiumdeil by 
John S. Flett. 

IIS-HENDKRSON, N. M. History of 
Shale Retorts at Bro\bum. (Fum- 
pherston Puteiil Retort by Ur>Non ) 
J. Soc. Oiew. lad, 18, 246-248 
(1899). 

Oives history of retorts utul conipotsition 
of products made by each type of retort. 

117~OLLIPHANT. V. H Mmenil 
Resources of the U. S., 242-4 (1899). 
Dcscnptiou of Scottish oil shale induhtr>'. 

lia-STEU.AUT. D. R Kefiniag Shale 
Oil. J. Soc. Chcui. Ind., 18, 248-249 
(1899). 

New retort, as developed at that time, 
gave more oil but oil wjis more dillicult 
to refine. Solid paraffin yield iiuTejiscd. 
More sulfur in products from new retort. 
Henderson continuous still yet used. 
Acid used twice in refining and then usc<l 
in NIL rccov(?r 3 '. Fixed N: caused by 
sucking in air. Na equivalent to 4 lbs. 
(NH«)iS()i per ton found in some retorts. 
(Others less than 2 lbs. Amount of vitriol 
used 3J39V^ of amount of cnidc oil. and 
721% by weight. Caustic so<la, 084 Vo 
Ijy weight of 70Vf soda. Cost of reiining 
gallon of oil, 0.73 d. 

119— BRANNEU, J. C Oil Bearing 
Shales of the Coitst of Dniiil. Arn. 
Inst. Min. Eng. Trans., SO, 537-554 
(1900). 

Shales along the coast of Brazil are ter- 
tiary. Map of area given. Camaragilic 
shales yield from 75 to 3055% volatile. 
Combustible non-volatile, 3 to 12' r . Ash, 
60 to 90%. Riacho Docc shale.s about 
the same. 

121— DUNLOP, ROBERT. The New 
Zealand Coal and Oil Company s 
Work at Orepuki. New Zealand 
Mines Record, 4/ 219-220 (190()). 
Discussion of Scottish type plant being 


erecte«l at Orepuki. Output of oil 2000 
gals, per day. 

m-DDNLOP. R. Oil Shales at Om- 
puki. New Zc'alnnd Dept. Mumm 
kept.. CS, 52-54 (1900). 

I>Mrnlx>s plant being installed to get 
Oil and ammonia from oil shak^ at Ore- 
puki. New Zt^aland. 

123~STKUART, B. C'oniribution to 
the Couipt\sition of Shale Naphtha. 
J. StR*. Chem. Ind.^ 18, 986-89 0900). 
Kx^vriments to determine what aalurated 
hydrtx'iiibuns were found in idiale spirit. 
Four gtiilous of 0 737 naphiha titrated 
three tunes with lO'V concent rated sul- 
furic acid and whsIuhI with water and 
.nlkali. Oil dried over solid caustic and 
di.>itilled in iron still with head. One 
g.dlon obtaiind. Tliih W!ii< fractionated 
eight tunes Olelines further removed 
from fractions with Kulfunc acid and 
^.•lu^llc Benzene utnl toluene removed 
by .•'ulfune aeid and nitric aiad. Iden- 
titleil number of paraffins and found con- 
Mdenible bi nzeiie and toluene. 

124 —ANON. New Zi'aland Coal Oil Co. 
New Zealand Mines Reeonl, 4i 470- 
471 (IWl). 

Ib'hiti's to uiK'ration of retort and process 
ot New Zi'iiland Coal and Oil Company’s 
work at t)n’puki. 

126 - d'ADELL, H. M. Ceology of Oil 
Shale Fields of the Lotluans. Edm- 
Imrgh (leol. Six*. Tram*., 8, 116-162 
(1991). 

(h'oil de^erlpflon, with map. Extent of 
fu ltb. pnxlucts, illustratiouH, and sections. 

126 DELL, H. M. (j<*oI(»g>' of the 
Oil Shale Fields of the Ixithians. 
I'alinburgh (leol. Soc. Trans., 8, 116- 
162 (1901). 

(;ood description with niajis of oil-bear- 
ing foriiiationa of lower carboniferou* 

j'yhtema. 

127- ~CADKLL, H. M. Oil Shale Fields 
of the Lothians. Inat. Mining Eng. 
(I.ondon; Trans., i:!, 314-371 (1902) 

(]o<)d description with map and short 
dittCUhsHm of oil shale industry. 

128- -ELIA R. W. Bituminous Shalci 
in Nova Scotia and New Brunswick, 
w-ith Notes on the Oil Shales in 
Scotland. Summary Report. Geol. 
Sur. Can., i5, 363-9 (1902). 
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Report on geology of oil shales in both 
Canada and Scotland. Extract from 
Dr. Hows’ paper (Stillman’s Journal and 
Edinburgh Phil. Jour., 1860) gives fol- 
lowing comparison between coal, stel- 
larite, and shale. 

Coal Stellarite Shale 

Volatile 33.58% 66.56% 30.65% 

Fixed Carbon.. 62.09 25.23 10.88 

Ash 4.33 8.21 58.47 

and following ratio of carbon to hydro- 
gen: 

Cannel coal, Wegan 100- 5.65 

Cannel coal, Leshmahagow . . . . 100- 8.71 

Capeldrea Cannel coal 100-10.05 

Torbanite, Scotland 100-12.43 

Albertite, New Brunswick 100-1085 

Stellarite, Pictou, Nova Scotia. .100-12.43 

Following are oil yields per ton from 
Fraser Oil Works: 

Union Oil coal, W. Va 32 gals. 

Elk River coal, W. Va 54 “ 

Kanawha coal, W. Va 88 “ 

Leshmahagow Cannel, Scot- 
land 40 “ 

Albertite, N. B 92-100 “ 

Torbanite, Scotland 160-125 “ 

Stellarite, or Stellar coal 50 “ 

“ “ “ “ t2.. 50- 74 “ 

'' “ “ «1.. 123-126 “ 

From standpoint of oil and by-prod- 
ucts Canadian shales are better than 
those of Scotland. 


129-GARRETT, T. C., and SMYTHE, 
J. A. The Bases Contained in Scot- 
tish Shale Oil. J. Chem. Soc., 81, 
449-56 (1902). Pt. I. 

Analyzed oil obtained by treating green 
naphtha with sulfuric acid (dil. 1 :9) frac- 
tionally distilled-isolatcd fractions: 


Below 120" 0.3% 

120-160" 13.4 

160-200 43.2 

Above 200" 43.1 


Portions boiling below 164" treated 
with HgClt (solution of bases in HCJl be- 
ing added to hot 10% solution of H^L). 
Mercury salts fractionally crystallized 
from water slightly acid with HCl. Bases 
regenerated by removing Hg either by 
NaOH or HiS. 


Boiling Point 

Pyridine 115-116 C. 

2 Methyl pyridine (Picolin) 1295' 

2-6 Dimethyl pyridine 1425" 

2-4 Dimethyl pyridine 159" 

2-5 Dimethyl pyridine 155* 

2-4-6 Trimethyl pyridine.. . . 1705* 

Constitution proved in each case by 
oxidation to corresponding acid (with 
KMnO*). 

laO-CONDER, N. Oil Shales in Tas- 
mania. Australian Mining Standard 
21 (1902). 

131- GEIKE, A. Two papers on the 
Geology of Fyfe. Mem. Geol. Sur- 
vey Scotland, 10, 284 (1900), and 
10, 421 (1902). 

132- GRAY, THOMAS. Phenols from 
Oil Shale. J. Son. Chem. Ind., 21, 
845-47 (1902). 

Residue from 3200 gals, green naphtha 
treated with 28 gals, of NaOH (277f 
NaOH) fractionated and separated the 
phenols. No p-cresols; some guanole; 
5-6% phenol; 12-137o o-cresol; 1.30-35% 
in-crcsol; and xylenols. 

133- BLAKE, G. S. Oil Shale from 
Natal (analysis). Imp. Inst, Bull, 

I, 74-76 (1903). 

Thin shale between coal beds yields less 
than 1 gal. of oil per ton. 

134- CARNE, J. E. The Kerosene 
Shale Deposits of New South Wales. 
New South Walr.s Geol. Survey 
Memoir, No. 3 (1903). 

Memoir of 333 pages devoted to kero- 
sene shales of New South Wales. Part I 
deals with shalc.s in general, giving physi- 
cal and chemical properties and origin. 
Part II takes up distribution, mode of 
occurrence, and properties of shales of 
New South Wales. Part III, specific 
depasits of New South Wales. Part IV, 
statistics. Part V, analogous substances 
including French shales and Scottish 
shales, etc. Appendix includes petrologi- 
cal notes of Capertee Valley district and 
discussion of mining titles for coals and 
kerosene shales. 

135- GARRETT, T. C., and SMYTHE. 

J. A. The Bases Contained in Scot- 
tish Shale Oil. J. (I)hem. Soc., 8S, 763 
(1903). Pt. II. 

E.\amination of fractions boiling about 
164* resulted in isolation of only two 
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injre tubHkAiiees, 24-6 trimetlivl pyridine 
most sbundani. 2-3 dimethyl pyridine, 
b. pt. 163-164, 768 mm. n'aa found. 

F. Icbthyol. Chcm. Ztg., 
f7, 884 (1903). 

Icbthyol is water soluble oil obiaint'd 
by distillation of bituminous shales from 
Seefeld, Tyrol, and subsequent sulfona- 
lion and ncutraliiation of shale oil with 
NH«. It comes on market under name 
ammonium sulfo-ichthyolicuiu. etc., and 
up to 1900 was exclusively prepared by 
Hamburg firm of Gordes, Hermann and 
Co. Su^titutes such as “ichthyoform” 
have since appeared. 

137-~^NEDD0N, J. H. Description of 
the Duddinghlou Shale Mines ami 
the Niddric Cattle Crude Oil Works. 
Inst. Min. Eng., ^0, 122-133 (HK)3). 
Lengthy description of power plant in- 
stallation, elcctncal haulage, equipment, 
and crude oil works at Duddingstou shale 
mines. 

133~PLUMMEU, JOHN. Shak« in 
Australia. Eng. and Min. J., ?S, 06- 
67 (1904). 

New South Wales depo.'iita found along 
shallow western edges of coal-bearing 
ureas. Deposits worked at pre.-cnt at 
Hartley Vale, New Hartley, Genowlan, 
in Blue MountAin di^tnet, ami at Joadja 
in Miltagung district At Joudja cost of 
mining was 3.s and 9«1 to 2(ls per Ion. 
First retort used at Hartley Vale by 
Hartley Kero-ene Co. was circular in 
form fitted with tniy.'s on which Hiale 
was placed. Fiimucc of mufllc type. In 
1868 Western Kcro.-ene (Jo , Ltd , began 
treating shales in ordinary gas retort but 
finally changed to vertical type. One 
company had 40 retorts erecteii at Tor- 
banc. They were 46 ft. 6 in. high with 
cross section of 4 ft. 6 in. by 2 ft. 6 in , 
holding 14 tons. Tull retorts increa.‘‘ed 
ammonia yield. Crude oil OfiOO sp. gr. 
is hauled two miles in a tank car and 
distilled. Products: Naphtha, ; gas 
oil, 657e; blue oil, 10%; paraffin, 8%; 
tar, 14%. 

141— PETRIE, J. M. The Mineral Oil 
from the Torbanite of New South 
Wales. J. Soc. Chera. Ind., ^4, 996- 
1002 (1905). , 

Describes torbanite and oils obtained by 
its distillation. Torbanite exists in only 
three countries, Scotland, Autun, and 


New South Wales. All occurs in oar- 
boniferous or premo-carbomferuiM epoch. 
Factors in its make-up are: humic com- 
pounds. precipitated by solutions of cer- 
tain morgamc salts in water; gtdaimous 
bodies of micruscoptc algae and their 
hecreted oils, spores and pollen grains, 
and dark brown bituminous matter. No 
shells, fi.Nh bones or diatoms have ever 
betii found Gelatinous bodies compose 
tWG of the organic matter pa'sent ; hence 
nitio of vol.atile to fixed cartion is high. 
.\lgae ct Us occur m cannels. but are no 
lunger prodonmi.iting material Present 
ScoKith shulcjs have humic matter only, 
with vaiioiiN amounts of secondary bitu- 
iiimuus lillruliuns. (^omp<«iUon of New 
South W’ales torlianite given by Dixon 
a*« follows, carbon, 75Ji2%; hydrogen. 
1205%; oxygen, 5 49' i ; mirogen. 028', 'p; 
Milfur, 031%; ash, 655%. fcSoluble in 
ether, 0 3';; extract consists of satu- 
nitcd hxdrocurlions of high boiling point, 
'rorbaiiite list'd m New South Wales for 
gas making, inferior gnules Isaiig dis- 
tilled for oil, wax, and ammonia. Com- 
po.«ition of Hartley w*am as lolltiws. top, 
14 gals, pt'r ton; internicdmte. 60 gals ; 
best export shide, 150 gals.; mierniodiate 
tjuulity, 60 gals.; bottom, 14 gals. Analy- 
sis: naphtha, 3'/f ; solar oil, 60%; heavy 
oil, 17‘/t ; resitlup, 20' r. Crude oil 
mixture of parniruis and ohffinea. Ole- 
tines form 60-70% of light distillnle, de- 
crease as boiling rises and disappear at 
250400'' C. Najditha (9% of cnide) con- 
tains about equal proportions of olefines 
anti paraffins Notict'ublc amounta of 
phenols. Siniill amount of thiophenes. 
Small amount t>f naphthenf*. 

142 -ARON, A. L'lntlustrie Frangaiss 
des iSchistes Hitumineux. Ann. des 
Miuea Meiiioires, 101 h sit, U, 47-75 
(1906). 

Part I di.'^cusses modified Scottish retort 
ii.^ed in France. It is a Young-Fry model, 
internally ht atud by combustum of resi- 
dues. Openitjon described. Part II gives 
results of new retort. P'ollowing table 
shows progrcM of industry: 

Tons Hectolitres 


Year 

Shale Extracted 

Oil Produc 

1893 

186,040 

97,820 

1895 

216,079 

108,968 


190,302 

114,763 

\m 

209,125 

131365 

1901 

208.070 

131372 

1903 

198,280 

136,136 
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In 1893, 820 men were employed m 
industry and in 1904, 834. New retort 
effected very considerable change and 
it is suggested that it be universally 
accepted. Part III is discussion of mar- 
ket conations, including discussion of 
competition with well petroleum. Con- 
sidering cost and quality of shale oil and 
well petroleum, shale oil is at great dis- 
advantage. 

143~CADELL, H. M., and WILSON, 
GRANT. Geology of the Oil Shale 
Fields. The Oil Shales of the Lothi- 
ans, Pt. I. Scotland Geol. Survey 
Memoirs, 1-97 (1906). 

Memoir is dissertation on oil shales of 
the Lothians and is divided into three 
parts. Part I, Geology of the Oil Shale 
Fields, by Cadell and Wilson.' Part II, 
Methods of Working the Oil Shales, by 
W. Caldwell. Part III, Chemistry of the 
Oil Shales, by D. R. Steuart. Part I 
includes geological position of shale 
measures, distribution of oil shales, char- 
acter of shales, and detailed description 
of each particular section. 

144~CALDWELL, W. Methods of 
Working Oil Shales. Oil Shales of 
the Louiians, Pt. 11. Scotland Geol. 
Survey Memoirs, 98-131 (1906). 

This is Part II and deals with methods 
of driving the mines, methods of work- 
ing, timbering, ventilation, and haulage. 

14b— STEUART, D. R. Chemistry of 
the Oil Shales, Oil Shales of the 
Lothians, Pt. III. Scotland Geol. 
Survey Memoirs. 133-186 (1906). 
This is Part III and includes statistics, 
chemical composition of various shales, 
processes of manufacture, products ob- 
tained, and their uses. 

14b— ELLS, R. W. The Geology and 
Mineral Resources of New Bruns- 
wick. Canada Dept. Mines, Geol. 
Survey Branch, 107 (1907). 

Thick oil bands of Albert Shales are 
found in eastern area at Taylorville on 
the Memramcook River; also near 
St. Joseph College; at Bellevue; and on 
east side of Petitcodiac River opposite 
Hillsborough at Dover. Shales belong 
to upper part of Devonian system. On 
upper part of Turtle Creek in western 
Baltimore, gray shale beds are found 
with thickness up to 17 to 20 feet. Spe- 
cific gravity of shale lii. Yields large 


amount of gas of high candlepower 
8500 cu. ft. per ton. ' 

Analysis oj Shale from Baltimore 

Per Cent. 


Volatile carbon compounds 42.78 

Fixed carbon 17.45 

Silica 20^8 

Alumina 7,91 

Iron 1.97 

Calcium sulfate 756 

Magnesia 1 II 

Phosphoric acid 34 

Ash 39.70 


Other analyses of gray and black shale 
from Baltimore: 

Gray Black 

Moisture 1.10 0.36 

Volatile matter 45.32 3950 

Fixed carbon 1.29 3.00 

Ash 50.69 56.10 

Sulfur 1.70 1.04 


147- hellsing, GUSTAFF. Shale Oil 
Industry of Scotland and France. 
Sveriges Geol. Undersokn Arab., S, 
1-92 (1907). 

Discusses oil shale industry at length, 
giving geological as well as economic 
data. 

148- OLIVEIRA, E. P. Sobre Alguns 
Affloramentos de Carvao no Parana. 
Escola de Minas do Ouro Preto 
Annaes, No. 9, 91-94 (1907). Inst. 
Mining Eng. Trans. (London), 36, 
759 (1907). 

On carboniferous oil shale near Conoin- 
has and Iraty. 

149- ANON. The Pumpherston Sea- 
field and Deans Works of the Pum- 
pherston Oil Co., Ltd. Inst. Mining 
Eng. Trans., London, 36, 602 (1908). 

Description of workings of Pumpherston 
plant. Employ 1400 men, two-thirds 
connected with mining department. Dis- 
till 1900 tons daily. Refineries handle 
20,000,000 gals, per annum. Shale con- 
veyed to oreakage machines by wire 
rope haulage, is then conveyed to hop- 
pers by enaless chains. Pumpherston 
retort: upper part of cast iron 11 ft. 
long, 2 ft. in diameter at the top, 2 ft. 
4 in. at bottom. Lower portion fire brick, 
about 20 ft. long and enlarges to 3 ft. 
in diameter. Heat applied externally by 
burning non-condensible gases. Tempera- 
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near bottom 1200 to 1500* F. Oil 
.giMf diitilled in th« cast iron part at 
about 900* F. NHi distilled in Attorn. 
Vapor and waters condensed in 
aenal condensers. Uncondensed gases 
pam through NH» scnibbcrs and then 
naphtha scrubbers, then back to retort 
to bo burned. Steam injected in lower 
part of retort. Yield about 23 gals, per 
short ton. Water containing NIL paast^ 
through tower senibbers with steam pass- 
ing in counter current. Steam pressure 
about 40 lbs. Lime used to remove the 
last trace of NIL from water. NIL and 
steam posses into lead-lined saturators. 
Sulfate of ammonia prmpit.atetl Retin- 
ing process describixl. not essentially dif- 
ferent from petroleum refining. 

150 — ANON. Kerosene Shales. J. Roy. 
Soc. Arts, 66, 748; C. A., • 2816 
(1908). 

Shales found in New South Wales re- 
torted for Ra.s oil, kera«^ene. lubricating 
oils and paraffins. Best grade* yield 
150 gals, per ton. 

161- ARNOLD. RAI.PH and ANDKll- 
SON, ROBERT Meta morphism by 
Combustion of Hydrocarbons in the 
Oil Bearing Sh.ales of California. 
J. of Geol., 16, 750-9 (1908); C. A., 
f, 522 (1908). 

Subterranean fires u.«iially attributed to 
volcanic action may have been caused 
by burning shale. Burned shales are 
fotmd at depth of a thousand feet and 
it u evident that even in pleistwene 
times the fires were active. 

162- -BAKER, 0. H. Austmlian Kero- 
sene Shale. U. S. Cons. Kept. 663, 
107-108 (1908). 

Notes preparations to work New South 
Wales deposits. Deposits 120 miles from 
Sydney. Cover 41 sqii.-ire mile'* S»'uin« 
from a few inches to .‘■ix feet thick. Rich- 
est is Jaodja mine, 77 miles from Syd- 
ney. Yields 130 gals. oil. 15,400 cu. ft, 
gas per ton. Wolgan : 15-30% ash ; yield, 
80 -i 6) gals. 

IbS-BRITISH GEOL. SURVEY. The 
Scottish Oil Shale Industry. Chora, 
Ztg., 16, 118; C. A.. 2, 896 (1908). 
Review of Scottish shale oil indu'^try, 
inchiding raining and chemical working 
of products. Shale yields 17-455 gals, of 
oil per ion and NH« 56 lbs. per ton. 


154-CALDWEIX, VM. Voritint of 
Oil Shales at Pumpherston. inst. 
Mining Eng. Ixmdon, 56. 581 (1906). 
Description of w^orkings of the Pum- 
pheoiton mines. Oil shale containwl in 
eight workable seams. l)et‘|>est about 
800 ft. T(^ seams give gixxl yields of 
oil and NHa. The lower, or Pumphors- 
ton shales, give comparatively large per^ 
centage of NI!» and lew oil Poorer 
quality a* depth increawt's Mimnl by 
driving down one eeum ami cniw-culting 
through other*. Gives detailed methmls 
of shooting, etc. 

166-niAMl>TON. C. U.. and TAIT. D. 
On Certain New Lwalities for Oil- 
Bearing Shales near FAlinburgh F-<lin- 
burgh Geol. Soe, Tmns. 9, 102-7 
(1908). 

Geologieid location, ineluding section of 
certain ►hale* near Edinburgh in group 
of rocks calletl Wardie .‘>lmle* and Gran- 
tim cand'-tones. 

IbT—Ef.US, R. W Bituminous Shales 
in Nova Scotia and New Brunswick, 
with Note.* on the Oil Shales in 
Scotland Canada Dept. Mines 
Summ. Rept.. 132-142 (1908). 
I)e.‘icril)es geologv «)f oil ►hales of Scot- 
land and of Scotia and New 

Bruri'-wiek and give* re*ult* of distilla- 
tion test* of latter. 

158 GRKGORU'S. RUDOLF. Minenil 
Waxes, tliejr PrejMiratmn and Uses. 
Tmndatid by nias. Salter, London; 
71-76 0908). 

('ontain* ►eetion on waxes derived frt>m 
-hale ml*. 

169^ MAGNIN, J. I/Induvtrie des 
Sebistes Bituroineux. Petroleum, 8, 
20-23, 36-37, 61, 52, 68, 69 0 908) 
I)»-eiibi* proeo'^j-eH of dial illation and 
o fining u«nl in Scotland 

leO- WHlTE. DAVID. Some Prob- 
lem* in the Formation of Coal, 
U 8. Geol Survey Ecxm, Geol., 6, 
292-318 (1908). 

(^iie.H!ion of formation of coal not merely 
of geneeis of certain coal but of many 
c<jals of diffenrat kin<i*, ImnorUnt fac- 
tors, (a) difference in growth and accu- 
mulation of organic matter, (b) kinds of 
organisms contributing to most of accu- 
mulation, (c) conditions of organic 
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dMomposition, (d) nature and energy 
of dynamic force bringing about in 
vailing degrees alteration of organic 
residues. Need of further observation. 


161--STEUART. D. R. Oil Shale 
Industry of Scotland. Econ. Geol. 
S, 673-598 (1908). 

16-35 gals, crude and 30-70 lbs. (NH4 )j- 
SO 4 per ton shale. Refined products of 
crude are naphtha. 4%; burning oil, 
33%; gas oil, 7%; lubricating oil, 20%: 
solid paraffin, 10-12%. 

Middle of shale oil field 13 miles due 
west of Edinburgh. Field 5-8 miles wide 
and 16 miles long. Importation of oil 
from America made necessary greater 
yield of NH, from Scottish shales. De- 

S )n of shale oil production. Tor- 
or Boghead mineral first used. 
It is remains of organic matter in orig- 
inal position. Analysis of mineral by 
Anderson: Carbon, 64.02%; hydrogen, 
8.90%; nitrogen, 0.65%; sidfur, 0.60%; 
oxygen, 5.68%; ash, 30.32%. Geological 
section of shale oil districts. Good oil 
shale black or brownish color, fine 
plained, and free from grit. Very re- 
Mstant to disintegration by weathering. 
Tough and sometimes flexible. Under 
knife thin shavings turn up and curl 
over. Richer shales nearly always black 
but range from brown to gray as they 
decrease in quality. '‘Plain” and “curly” 
shales sometimes found in same layer. 
Carbonaceous matter different from that 
m coal. Coals yield coal tars but not 
petroleum distillates. Gravity of distil- 
late from coal over 1. From shale 
0.86-,88. 


162 RASKERVILLE, C. Oil Shales in 
Canada. 7th International Congress 
of .^plied Science. London. Sec. 4a 
TT Cliem., 22-32 (1909). 

Use of shale as source of oil in Scotland, 
Germany, and Austmlilt long known. 
Gesner claimed to be first to produce it 
is I^®rooMtrated its use in 1846 

North American Kerosene Gaslight Co. 
.t^made it at Newtown Oeek, Long Island, 
and sold it under the name of “Kerosene 
Oil. In 1853 the U, S. Chemical Manu- 
facturing Co. worked coal tar for lubri- 
cating oils at Waltham, Mass. In 1857 
the Downer Kerosene Oil Co. firet made 
mineral oil from Albert coal in New 
Brunswick, Canada. Works were erected 
by Downer in Boston and Portland, 
Maine. About this time the New Bed- 


ford Co. of New Bedford, Man 

?'*'*?*'* from 

“X planto were erected near 
Pittabui^, Pa. In i860 nearly aiSJ 
companies were in existence. The followT 
ing materials were used: 

Mineral 

Albert Coal (Albertite) 

Asphalt Rock (New Brunswick) 

Pictoii Shales (Nova Scotia) 
Breckenridge Cannel Coals (Ky 
Erie R. R. Coal 
Newburgh Coal 
Falling Rock Coal 
Pittsburgh Coal 
Kanawka Coal 
Elk River Coal 
Cannelton Coal 
Cashocton Coal 
Ouachita Brown Coal (Ark.) 

Ouachita Bitumen (Ark.) 

Boglbad coal imported to the extent of 
20 00() tons in 1859. Yielded 120 gala, of 
oil ^^lch gave 65 gals. lamp oil, 7 gals 
paraffin oil, 12 lbs. wax. Cost of oil 
e.stiniatcd at 63 cents per gal. Analysis 
of Albertite as follows: 


Oals. oil 
per ton 
110 
* 64 

) 130 

47 
72 
80 
49 
71 
60 
86 
74 
68 
64 


Carbon 

Hydrogen 

Nitrogen 

Sulphur 

Oxygen 

Ash 


Wetherill Gesner 
86.30% 84.40% 

8.06 950 

2.93 3.06 

Trace Trace 

1.97 252 

0.10 0.12 


Price in 1863-74 was $15 to $20 per ton. 

Black Band” shales in New Bnin.swick 
yielded 63 gals. In Westmoreland Co. 37 
gals. A company in Westmoreland Co. 
had 100 retorts with capacity of 100 bbls. 
per day. Shale produced 7,500 cu. ft. of 
gas per ton. Pictou shalc.s aLso utilized. 
Describes various shales. Albert shales 
gave 55 gals, per ton, sp. gr. 0.93. 


Naphtha (0.72 gr.) 
Light oil 
Heavy oil 
Paral^ 

Total 

Loss 


Per Cent. Per Ton 
9.09 6.9 gals. 

16.67 12.0 
14.00 7.8 

7.54 35 pounds 
4750 
5250 


^ Pumpherston 
Oil Co., Ltd., and run through its ex- 
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perimental plan. Gave 48 U. S. Gals^ per 
liMg too; 7/ lbs. (NH4 )iS 04; oil, brown* 
iflh black, sp. ct. 0.92; flasli, 1M*F; 
aetting point, 54* F.; snlfur, 0 j 62; B.T.U, 
vsiue, 18,474 per lb.; gas analyses as 
follows: 



Per cent 

Carbon dioxide 

29.67 

Carbon monoxide 

5.06 

Olefines 

IXi 

Methane 

1102 

Hydrogen 

50 02 


Calorific value, 3053 B.T.U. 's per cm. ft. 
8p. gr., 0.613 (air-- 1). Oil yielded as 
follows : 

U. S. Gal. per Ton 


Naphtha 0 7 

Burning oil 5 1 

Ga.s oil 6 7 

Cleaning oil 0 0 

Biibric'iting oil 4 0 

Paraffin wax 1 3 

Total 190 

Hesidmiin 1 S 


(Creosote, tnr, pitch, etc. 266 

Large depo-<it«» available that will jield 
one barrel of oil and by-prodiirt.'i per 
ton. 

164-B.\SKKUVILLE, C. Kconnrnie 
Possibilities of Aiiierioaii Oil Sh.alc'*. 
Kng. and Mining .1 , SS, 140-151, 
10.5-109 (1900). 

Gives historj' of oil ‘•hale indii.stry' (es- 
pecially ArniTican) ; (Ii^cusm's Tii<*fhr*d*< of 
mining and treatment in light of .^eotti.di 
pmetiec. Pages llO-bM give hi.'-toned 
uevelopinent. Pagrs HiS-lOO include te«t!» 
ina<le on New Bniri.-wick Ballimoie ^hale 
i)Ofh in experimental and cominen’ial ap- 
paratus. 

Commercial Tests. Gave 40 imp. gal, 
or 48 U. S. gal. jkt ton and an average 
of 47 lbs. (NTDxSO,. Gives nsulU on 
refined product. I)e‘>cril>es mctluxls of 
determining (NIL) (Bailey methexi). 
Calorific value discussed. 

Run on 36 tons of New Brunswick 
ahale in Pumpherston experimental Bry- 
■on retort yicldetl average of 40.09 Imp. 
gala, of cnide and 76 94 lbs. (Nll 4 >*SO« 
per ton. Gaa: CO,, 29.67; CO. 506; 
olefines, 1.33; methane, 11.02; H,, 52.92; 
calorific value. ^.l B.T.U. ; sp. gr., 0813. 
Products distilled using 30% steam were: 


Per Cent, 
of Crude 

Heavy naphtha 0767 gr. 1.62 

Burning oil 07954 gr 10 04^ 

C.os oil 0S;n4 gr. 14 78 

Cleaning oil 0 8713 gr. 283 

Lubricating oil 0.81k57 gr. 9 58 

Crude wax.'. 319 

(•Hequinni 4 gab. H,SO. (184 gr.) to 
refine 100 gals, shale oil ) 

.Vdditional information' Analysis of 
shale nioi-lure. 0 35G ; volatile-*, 44 77% 
fix'd earbon, 505%; osli (pha^phorie 
aei<i, 0 3%, trace of chromiuni, light 
brown color), 48 93%; total, 100%. 
Sulfur, 1.43%: .xilfiir m coke. 0 2',V ; 
nitrogen, 1.9C'V. 

165-BASKETtVlLLK, (CARLES, iiiid 
HAMOR, W. A. Oi! Shales of 
America .1. Ind End C^lu'iii , /, 
,507-11 (1000). C A. 4. 1234 (Taken 
from paper re:ol before the N. Y. 
Sec of Soc. ('hem. Ind . April IKl, 
BXI6 ) 

Shale oil known in Knglniul and Ger- 
many. New Zeal.uid and Au^-tridia, and 
Amenea. Oe.-ner operated I'lant using 
coal in 1S55. Review of ct>al-od industry' 
from 1S16 to 1S60, when discoviry of 
petroleum stoppl'd tlic industry. 

166 J CI.ARKIC. E. 

Whangaroa Division. Bull H. New 
Zealand Gcol Sur . p. 96 (IIXKJ). 

167 ELLS, U. W. .loint Report on the 
Bi(uminou.s Od Shales of New Bruns- 
«u*k and Nova Scotia, also on the 
(111 Shale IndiMry of Scotland, 
('.'iiiada Dept Mines (1909), 

60"/r of the total N» I** ncovered in the 
I'umpherHton plant. Sp. gr. of crude is 
086 to 0 06 with congealing point of 
32 C' Crude corilams about 1% N,. 
M«i«t of di'-t illation occurs below 427* C. 
.5.51" (' is inaxirumn temperature re- 
quired in retort. A lietailed account of 
each step in manufacture of shale oil 
i.H given. Geological position an<l char- 
artf r of oil inhale denosifa of (Canada. 
Union oil-coal of W. Va. yielila 32 gals, 
cnidi* od per ion, Enmeh .shale at Autun 
arid Buxieres reM'mbh s lK)gheud coal 
Yiehls 30 gals, crude which fractionated 
gives burning oil and spirit 25 gals.: 
iubncHting oil, 10 gals.: paraffin, 254 
gals. Servia shale yields 43il to i5Ji 
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gals, per ton. 100 gals, of crude shale 
oil gives: burning oil, 30 gals. sp. gr. 
0.8104)^); intermediate oil, 43 gals. 
(0340>0.865) ; lubricating oils 153 gals. 
(0380-0885) ; paraffin, hard and soft 
scale, 143 gals. Shale from Wolgan and 
Capertee valleys yields 17360 cu. ft. gas 
per ton, having candle-power of 4832. 
101 ijals. crude of sp. gr. 0.877 gave on 
fractionation : 


Naphtha 8.48% 

Gas oil 1537 

Illuminating oil 10.50 

Lubricating oil 22.80 

Scale paraffin 6.42 

Vitriol, tar, etc. 24.65 

Residue 3.28 


Very full report on Canadian shales. 
Exceedingly rich .shale found on Mel- 
ville Island in 1909, inside Arctic Circle. 

168-ELLS, R, W. Oil Shales of East- 
ern Canada. Canada Dept, of Mines 
Siiinm. Rept., 200-216 (1909). 
Describes occurrence and gives large 
number of tests of oil shales in Eastern 
Canada. 

Shales of New Brunswick: Albert 
shale in Albert and We.^'tmoreland Cos. 
Also same formation in Kings Co. Al- 
bert mines 20 miles south of Moncton. 
Shales extend eastward past Hillsborough 
and across Petitcodiac River to Mem- 
ramcook River and near Dover. Extend 
westward from Albert mines through 
Baltimore, Turtle Creek, Proaser Brook, 
Pleasant Vale, Mapleton, Elgin and 
Goshen. Albert mines and Baltimore 
shales richest of New Brunswick shales 
all of which belong to the Perry forma- 
tion. Dover shales yield per ton 273 
Imp. gals, of 0.021 sp. gr., 293 lbs. 
(NH4)S04. Taylorville shales 37-48 gal- 
lons cnide of 0.900-0.925 sp. gr., 93-110 
lbs. (NH^IjSO^. Baltimore shales, 40-56 
gals, crude of 0.981-0395 sp. gr., 30-110 
lbs. (NHjjSO*. Prosser Brook shale, 30 
gals, cnide, 0.895 sp. gr., 75 lbs. 
(NHiliSO*. Pleasant Vale, Mapleton and 
Elgin shales poor yields. Goshen shale, 
27.5 cnide. 0397 sp. gr., 36 lbs, (NH«)^ 4 . 

Oil shales of Nova Scotia: Huataport, 
Horton, C^everie, Walton along Avon 
River. Here shales are abundant but are 
carbonaceous rather than bituminous. 
Shales of Pictou Co., 44 gals, crude of 
0375 sp. gr. Antigonish Co. shales both 
plain and curly, 10-23 gals, crude of 
0.890-0.917 sp. gr., 17-38 lbs. (NH4).S0*. 


Oil shales of Oaspi: 30-36 gals, crude 
of 0.953-0.977 sp. gr., 40-49 lbs. (N]^)^0i 
per ton. Oil in the Gasp snaley sand- 
stone often occurs in form of hardened 
bitumens. 


169 — ELLS, R. W. Notes on the 'Geol- 
ogy of the Oil Shales of Scotland 
and their relations to somewhat sim- 
ilar Oil Shales in Eastern Canada. 
Roy. Soc. Canada Trans., 3rd ser., S 
Sec. 4, 35-44 (1909). 

Short sketch of geology of oil shales of 
pjastem Canada. 


171- MARINOZUCO, F., and TON- 
OLLI, J. Ichthyol from Italian 
Schists. Gazz. Chim. Ital., 39, II, 
575-9 (1909). 

172- WEED, R. Oil Shales in Scot- 
land. Iron and Coal Trade Rev., 
79, 205-6 (1909). 

Shale composed of numerous small round 
amber colored bodies having appearance 
of flattened gooseberry skins charged 
with blackened matter, the latter com- 
prising volatile substances. Three seams 
being worked in Broxburn mines — Brox- 
burn (6 ft.), Burly (16in.), and Grey 
(6 ft.). Oil refined by repeated distilla- 
tions; fractionated into different re- 
quired gravities and treated with oil of 
vitriol and caustic soda. Black tarty 
matter which settles in bottom of still 
after this treatment injected with steam 
into the furnace in form of readily burn- 
ing spray, furnishing fuel for the works. 

173- CHERCHEFFSKY, N. Compt. 
Rend., 160, 1338-41 (1910). 

Some data on properties of shale naph- 
thas, including indices of refraction. 

174- ELLS, R. W. The Oil Shales from 
the Maritime Provinces (Canada). 
Mining Soc. Nova Scotia J., 14, 1“ 
12 (1910). 

Outlines possibilities of oil shales of Can- 
ada and describes briefly the results of 
teats of these shales in shale works of 
Scotland. 

176— ELLS, R. W. Commercial Values 
of Oil Shales in Eastern Canada, 
based on their Content by Analwis 
in Crude Oil and Ammonium Sul- 
phate. Mining Soc. Nova Scotia J., 
16, 26-56 (1910). 

Results of laboratory scale tests of vari- 
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om dialw in EMiarn Canada. Commer- 
eial value depeoda on (1) crude oil ob- 
tained, (2) ammonium aulfate, (3) cost 
of mining. Eatimatea that Canadian 
ahalea are in better noeition than Scot- 
tifib to yield profitable rctuma. Scottish 
plant coet £65 per ton capacity per day. 
Ckimplete 180 retort Pumpheraton plant 
would coat £80,000. 

Mining coats in Scotland 11.00 jier ton 
Retorting costa in Scotland .40 “ 
Sulfate mgfr. in Scotland .46 “ " 

177-GRAEFE. ED. The Scottish 
Shale Oil Industry. Petroleum, 6, 
69-79 (1910) : C. A., 6, 374. 

History of shale distillation back as far 
as 1694. Refined products in 1900 were 
naphtha, burning oil, gas oil, lubricating 
oil, paraffin, ammonium sulfate, coke 
Organic matter of shales not bitumen 
find not soluble. Gives data on nuinb<T 
of plants operated, sliale distillc<l at vari- 
ous intervals of time and price of prod- 
ucts. Gotnl Broxburn shale give.s 25^^ 
liquid and 75'Jr residue, hatter contains 
70*/f ash, mostly SiOi, AhOi and FoiOi 
with small amount Ca(^ and MgO, 
carbon, 0.5-1 Hi. 259^' Ni goes 
into tar, 409<^ into NH» water, 29% re- 
mains in residue and escapes as gas. 
Gives cuts and drawings of mines and de- 
scription of mining method.-^. Retorts 
have increased in height. Steam ad- 
mitted to increase NH,. Diagram of 
Young, Bryson and Henderson retort. 
Gas after passing scrubber to remove 
NUi and naphtha has following com- 
position; 


Heavy hydrocarbons 

12% 

Oxygen 

1.0 

Carbon Monoxide 

78 

Methane 

92 

Hydrogen 

386 

Nitrogen 

162 

Carbon Dioxide and 


Hydrogen sulfide 

260 


Sp. gr. (air =1) 062 

Heat of combustion 2700 cal. per gram 

178— grape, E. Ueber Canadischen 
Oclschiefcr. Braunkohle, 9, 424-8 
(1910). 

Brief description of Canadian oil shale* 
including analyses of shale and products. 

179~JENE, L. H. Oil Shales of the 
Blue Mountain New South Wales. 
Eng. and Mining J., 90, 407-8 (1910) ; 
C. A. 2727 (1910). 


Article on sampling ibales in miaei. 
Shale sampled by taking out quantitiee 
at ragular intervals along face. Low 
{specific gravity usually denotes good 
{‘luile. Sjiccific gravity runs from l.M to 
1229. Streak of good slude is almost 
white. poorcT ones darker. Fracture con- 
choidal in good and semi-conchoidal in 
jH)or 

Lustre highly silky in gooil, dull in 
jHHir. Sixty p(‘r cent vol.atih* matter in 
ga.H shales. lower volatile shales i^d for 
retorting. Per eent volatile liydnicar- 
bons fime.s 2 is roughly gnlions p<*r ton. 
(Data, of course, only gotnl for N. S. W. 
slialcs.) — 

181- PHVALA, EVALD Die Nadel- 
birimgen Paraffin-KarsUille un<l ihre 
Bedeutung fiir das Schott l.andiMcliea 
S<*liwit«erverfahren bei der Paniflin- 
fabncation. International (Thim. 
AppI Sess , 7, Section 4. 32-38 (1910). 
PctiYilcum, 4. 1392; C. A., I 248 
(1910) 

I*:iraflin exists both .as needle.s and leaf- 
like p!ate.«. The long«*r cooling the 
greater the projHirlion of plates and the 
harder to filter Kquibf)nmn relation 
bi'tween two forms not worked out. 

182- LEVI:R1N, HAROLD Descrip- 
tion of a Commercial Method and 
Apparatus for the Analysis of Oil 
Shale, ('nnada Dept. Mines Sum., 
Ihipr No 20a, pp, ir>3-iri6. 

Descnlx's still for determining oil in oil 
-hales Apparatus cwsentmlly the ordi- 
nary Seottish metho<i in winch tulie is 
heate»l in giw furnace and prmlucts col- 
fi'Cted in water cooled vessels insteail of 
being condensed by air, NHj. determined 
by oidinary Scottish methods, 

Henderson retort yields 10 to 20 lbs. 
NIL per ton on shale which had Ni 
equivalent to 74 ItiS. (NTL)»SO« per ton. 
Voung-Jieilby retort gave twice as much 
and Pumi»bei>ton gave 52 lls*. per ton. 
Ammoni:i inethfKl fiasrd on Pumpherston 
yield. Author slfites there is no appre- 
ciable difference bi'tween nitrometer 
inefho^l of dctermii.ing NIL and that in 
which it w distilled over and titrated 
((-’oehineal indicator). 

183- -THOMPSON, A. B. Petroleum 
Mining and Oil Field Development 
uatler the Caption Oil Field Devd- 
opment, 118-121 (1910). 
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Short general discuesion of oil shales. 
Torbanite and kerosene shales of New 
South Wales partake of nature of coal, 
yield 60-76% volatile matter and 6-16% 
Bxed carbon. West and Mid-Lothian 
jhales found in seams 1-8 feet thick in 
jynclinal basins of carboniferous system. 
Yield 20-40 gallons oil per ton. Good 
oil shale distinguished by brown streaks, 
toughness, and resistance to disintegra- 
tion by weathering. “Plain” shale 
smooth and flat. “Curly” shale con- 
torted and richer than “plain.” Molten 
igneous rock introduced into shale de- 
posits at one time or another, caused 
natural distillation and oil thus formed 
flowed into fissures in the rocks where 
it has remained. 

184— ANON. Oil Shales of Scotland 
and Their Distillation. Petroleum 
Rev., fl6, 191-2, 229-30 (1911). C. 
A. e, 635. 

Pumpherston works started in 1882; cov- 
ered one hundred acres. At Pumpher- 
ston shale conveyed to breaking ma- 
chines from mines by endless wire rope 
haulage; from breaking machines it 
passes into hopper-shaped hutches, capac- 
ity 20 cwt., and is conveyed to top of 
retorts by endless chain on inclined scaf- 
fold. Vertical cylindrical retorts built in 
sets of four. Upper cast iron part of 
retort is 11 ft. long and 2 ft. in diameter 
at top, bottom slightly larger, or 2 ft. 
4 in. JiOwer Are brick part is 2 ft. in 
diameter at bottom and is 20 ft. long 
Heated by non-condensible gases mixed 
with air. Temperature 1200® to 1600® F. 
in lower part of retort. Steam delivered 
at slight pressure. Temperature 900" F. 
in upper part. 

Oil and NHi gases drawn off together 
near bottom of cast iron part of retort, 
and pass through atmospheric condensere 
from which condensed oil and aramoni- 
acal water flow into separator tanks. 
Gases next pass through NH» scnibbers 
and then through naphtha scrubbere. 

NHj water passed through heater and 
into top of still. Still is 30 ft. high and 
cylindrical with cast iron trays fixed 
horizontally every two feet from top to 
near bottom. Steam is introduced into 
still at 40 lbs. pressure. Steam and NHi 
gas freed in the still pass through lead- 
lincd saturator and bubbles through holes 
in lead work placed around oirq^imfcr- 
pn(!e at bottom of vessel. Simultane- 


ously sulfuric acid is run into saturator 
and at certain temperature sulfate of 
ammonia forms and falls into pit in 
center of bottom of vessel. Mixture is 
assed into chambers having perforated 
ottoms so that the liquor may drain 
away leaving solid sulfate. 

Crude oil allowed to settle 12 to 18 
hours at a temperature high enough to 
allow water to separate out. Lightest 
fraction of oil distilled and copdciUH'd 
in water cooled coils. Heavy oil led by 
suitable pipes into second and then third 
boiler, lighter fractions of oil passing off 
first in each still. From third boiler oil 
passes into cast iron still and is dis- 
tilled to dryness. Residue is oil-coke, 
a valuable fuel. Steam freely admitted 
during all distillations. Impurities re- 
maining after distillation removed by 
stirring oil by compressed air with fixed 
quantity of sulfuric acid, allowing mix- 
ture to settle and removing mixture of 
acid and tar which ^separates. Oil then 
treated with solution of caustic soda, 
settled, and soda-tar removed. Acid tars 
steamed and washed, acid water used 
in manufacture of sulfate of ammonia. 
Tar from both treatments burned under 
stills and as liquid fuel is sprayed into 
furnace by air or steam jets. 

186- ANON. Ponthierville Oil Shales. 
Mining World, 34, 1182 (1911). 

Brief mention of oil shales of the Congo, 
Africa. 

Bitumens will yield 238 liters oil per 
ton. 30% petroleum, 20% light oils. 
Plant in construction to run 10 tons per 
day. 

187— ANON. Transvaal Oil Shale De- 
posits. Mining World, 34, 74-76 
U911); Pctrolcuni Rev., 34, 147-148 
(1911); C. A. 6, 783. 

Describes briefly oil shales at Ermelo 
Wakkerstrooin. Map of oil producing 
region in Transvaal. Principal deposits 
at Ermelo and Wakkerstroom. Ermelo 
shales average 32 gals. Small seam in 
Wakkerstroom yields 90 pis. Seam 9 
in. thick. Australian shafe run 60-120 
gals, per ton. 

Ermelo Shales 
Per Cent. 

Sp. gr. yield 

Naphtha 0.760 3.9 

Paraffin oil OSIO 26.3 

Lubricating oils OS65-890 30.7 

Paraffin s^e ... 10.1 
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1SB~“BR0WN, J. F. K, Tlie Working 
of SouUi African Oil Shalea. South 
African Mining J., d, Pt. I. 352 300 
(1911). 

Likens oil Fhales of Transvaal to car* 
bonaceous shale and concludes there is 
little chance nf development. 


189 — HXJRS1'. G. H. LubricHting Oils, 
Fats, and Greases. Scott GoM^nwood 
and Sons, London (1911). 3rd ed. 
1917. 

Ckmtains chapter on Scottish oil shales, 
their distillation and process of treating 
the oils. 


191 — MORCjAN, P. G. Grevmouth 
Sub^livision. Bull. 13, New Zealand 
Geol. Survey, p. 131 (1911). 

192— TWKLVETUEFa, W. H. The 
Tasnianite Shale Fields of the Mer- 
sey District. Bull. 11, Tasmanian 
Dept. Mines, Geol. Survey, p. 44 
(1911). 

193— ANON. Biturninoiis and Oil 
Shales in ('Canada. Mining and Eng. 
World, 57, 202 (1912). 

Albert mines cornpnsr* most important 
oil shale area of New Rninswirk. They 
belong to Perry formation underlying 
lower carboniferous. Yields 27*48 gals, 
crude oil per ton shale, 50-82 pounds 

(NHjm. 

19i-ANON. The Oil Shale Industry. 

Canadian Eng., 538 (1912. 

New Bninnwick shale yield.s 48 Rullons 
oil per ton and 78 pouml.s (NILl^SO*. 
Descrdies Scottish practice. Upper por- 
tion of tScottisli retort kept at 90o' F., 
lower part at 1700* F. 80 gallons of 
water introiluced at bottom as steam 
uscal per ton of .diale. 

196-7*AN0N. Bituminnu.« ami Oil ShaJes 
. in Canada. Mining World, 57, 202 
(1912). 

Alro calls attention to oil shales in Books 
Cliffs region, Colorado. Canadian Gov- 
ernment paying considerable attentimi 
to shales, h^conoraic deposits in New 
Brunswick, Nova Scotia, and Gas|>^. 
Layers 3-7 ft. thick yield oil and NH». 
Analysis sliows 27-28 gals, oil and 50-80 
lbs. (NH4)^* per ton. 

196— ANON. Prospecting the Trans- 
vaal Oil Shales. Mining Eng. World, 
57, 714 (1912). 


At Mooifontein near Ertnelo, 1900 acres 
contains bet) from 4 to 5 ft. thick (hvkind 
between coal and shale. Yields 30-40 
gals, crude per tun. Deeper beds of 
sh^e will not yield oil in paying quail* 
tities. Shale lietls near Wakkeniroom 
yield 00-90 gain, oil j>er ton but scama 
are only 18 in. thick. However, betis are 
quite exU'iisive. 


197 -CALDWELL. W. Methods of 
Working Oil Shah*s. The Oil Shales 
of the Lothians. Pt. II. Mem. Cli^. 
Survey, Scotland (1912). 

Di.-«cui«Hion of mining and crushing of 
Sc•ottl^h oil shales. 


198-(^\HBUTHEHS. R. G. Geology 
of the Oil Slude Fields. 'I'he Oil 
Shales of the Lothians. P|, I. Mem. 
Geol Sur\Ty. Seoll.iml (1912). 

Part of bulletin by Scottish Geological 
Survey on the Oil Sh.ah's of the lothians. 
Discusses geology' of region and of shalm 
baaetl on work of H. M. ('adell and 
J. 8, Grant Wilson. 


199'-ENGliKR, F<»rmalion of the 

Oiief ('onstituenls of Petroleum. 

Petroleum, 7. 391M03 (1912); C. A. 

5 , 1221 . 

Procew of polymeriaatiim playn impor- 
tant rf)lc not only in formation of dif- 
ferent types of pctrolc'um but also bitu- 
men.* and is chief step in change of sol- 
uble fats, waxes, and ri’sinous remains to 
in.*»(»lubic high molecular weight bltuiiieiiK. 
Breaking down of these biiumGns by 
heat under pressure into soluble prcHliicta 
!«> l.'i>i stage in formation of p<‘lroleuiii. 
Auabitumens are bitumens in proceai 
of formation. Are esters of waxes, free 
faiiy acids, and Rome hydromrimns. and 
ari' soluble in benzol, carbon bimiltido. 
ele Polybitumens are end proilucts of 
anabittiiuens rendered insoluble by cow* 
densation and polymerization, lo tliis 
class belong Austrian, Scottiah and Au- 
tun shales and boghead coala. Kaia- 
bitiimena are portion of polybituinoni 
made soluble by heat. Are semi-solid or 
liquid and convcrtcfJ into low molecular 
hydrocarbons with small aniount of high 
molecular weight kutabiturnens and soino 
anabilumcDS (fatty acids and fatty acid 
eaters;. Oxybifumens or asphalts arc 
fornicil from ecognobiturnens by oooden- 
aatioo and polymeriiatioft. 
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202— STEUART, D. R. The Chemistry 
of the Oil Shales. The Oil Shales of 
the Lothiaos, Ft. III. Mem. Qeol. 
Survey, Scotland (1912). 

Discussion of method of retorting Scot- 
tish shales and refining oils. 

203~-TWELVETREES. W. H. The 
Tasrnanite Shale Fields of the Mer- 
sey District. Tasmania Geol. Sur. 
Bulletin No. 11 (1912). 

^Bulletin of 123 pages discussing geology, 
location and economic importance of 
Tasmania shales. Yields, costs of pro- 
duction, and possible profits given. 

204- -YOUNG, C. A. Geology of the 
Moncton Map Area, Westmoreland 
and Albert Counties New Bruns- 
wick. Can. Geol. Sur. Summary 
Kept., 316 (1912). 

Oil shale and attempted development 
near St. John. 

205- BASKERVnXE, C. American 
Oil Shales. J. Ind. and Eng. Chem., 
6, 73-74 (1913). 

Mentions oil shales in Nevada, Montana 
and California. Indicates location of oil 
bearing shales in different countries. 

206~CADELL, H. M. The Story of 
the Forth, Glasgow. Published by 
Messrs. James Macchosc & Sons, 
Glasgow (1913). 

Very interesting chapter (page 195) on 
development and working of Scottish 
Mineral Oil industry. Includes descrip- 
tions of fields and working of shales, 
and compares Scottish mineral oil in- 
dustiw with natural mineral od industry. 
Excellent photographs and cuts of vari- 
ous pieces of equipment. (Subject mat- 
ter covered in this paper read before 
Dundee Engineering Institute in 1910 
and at Royal Society of Arts, January 
16, 1911.) 

207- CADELL, H. M. Scottish Shale 
Industry. Petroleum World, 10, 228- 
236 (1913). Review of “The Story 
of the Forth” (Abs. 206). 

208— ENGLER and HOFER. Das 
Erdol, If 35-37 (1913). 

A classification of bitumen and bitumi- 
nous material and a scheme explaining 
origin of all from a common source, t. e., 
plant and animal fats, waxes, and resi- 
dues. 


209— DEE, G. W. The oocurrence of 
Oil Shales among the Jurassic Rocks 
of Raasay and Skye. Nature 9? 
169-170 (1913). ’ 

Jurassic oil shale occurs in northern 
Scotland. 

211- M'KILLOP, G. E. The Vertical 
Retort of the Shale Oil Industry. 
Gas World, 68, 340-341 (1913); C 4 
7 1804. 

(Paper read before Scotti.sh Junior Gas 
Association.) 

Principle clearly established that to get 
maximum yield shale must be heated 
slowly at low red heat and a current of 
steam passed through and maximum 
yield of ammonia obtained, after vola- 
tile matter had left shale, by strong red 
heat and liberal current ot steam. Crude 
oil grecni.sh brown and had gravity 0.^ 
to 0.88. No benzene homologues. Flue 
temperature 1100“ C. at bottom, 800® C. 
at junction of iron and brick retort. 
Steam protects oil. Piece of shale to 
pass through retorting process in 70 
hours. Condensed ammonia water— 100 
gals, per ton of shale. 

212- REDWOOD, BOVERTON A. A 
Treatise on Petroleum, in 3 vols., 
3rd ed., London (1913). 1, 137-139; 
2, 83-139, 404-456 (Oil Shales, Occur- 
rence and Development) ; S (Exten- 
sive Bibliography of Petroleum and 
Shale.s). 

Kerosene shale of New South Wales 
more of the nature of torbanite. New 
South Wales Shale and Oil Co. distill 
400 tons weekly. Australian Kerosene 
and Shale Co. di.still 200 tons weekly. 
New South Wales, volatile hydrocarbons, 
22 94% to 76.42%; fixed carbon, 7.04 to 
2(5.79%; sulfur, nil to 1.304%. 

New Zealand, volatile hydrocarbons, 
64 67 to 81.79%; fixed carbon, 7.98 to 
2041%; sulfur, traces. 

Gives short description of Scottish 
shale industry. 

French shale oil industry: Shale 
broken into 4 in. cubes, placed in retort 
from which the spent charge has just 
been e.xhausted so that the distillation 
at once begins in strongly heated retort. 
Ammoniacal vapors come off first 3 or 
4 hours; vapor becomes generally more 
charged with oil until after 12 hours, oil 
comes off for 8 or 10 hours. Retort 
distills one charge every 24 hours. Dis- 
tillation of shale not carried to exhaus- 
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tion but is allowed to retain a little 
bituminous matter so that it may be 
used as fuel for next distillation. No 
8uper>beated steam u>ed. Plamores re- 
finely at Buxierea St. Lcger Refineiy* 
belongs to Societe Lyonn!Uv*>e. flatter 
protiuces from crude, 36 18^ c burning 
oil, 0-815 sp. gr ; 2.88'> of "hiule lam- 
pante," 0.8W sp. gr; 1 49*;r lubricating 
oil, 0S86 sp. gr ; 25V<> greoti gos-oiF, 
0.8^ sp. gr.; 20Vr tur, 0.96 sp gr.; loss, 
H.IS'^r. Autun ^l^;dcs 1 cu. meter 
shale prtklucos 4.'i to 58 lit^'rs of cnide 
oil of 0S‘J to 0.9U .Hp. gr ; 56 to 60 liters 
ammomcal liquor; 24 cu. meters gas. 

213-SrnF.lTH\rU. W Shale Oils 
and Tnrs and their I*ro<lucts. Lon- 
don (1913). 

Trua‘«ljitt'd from (Jenuan by Charles 
Srdicr. Book diH'u*^^^ in detail shidos 
and lignite. Give's lu*ftory. occurrence, 
composition, working, utiliration and 
detaileil methods of manufacturing proc- 

214*~V()N GUOKI.ING. \ K The 
Scotti-h Shale Oil Industry. Kfigi- 
mrr, f/^‘, 218, 2.‘d and 275 <1913). 

A ^o^u*^ of artK'le.- on Scott l^■h oil sh.alc 
industr>’. Fir‘'t Scottish relinerv opened 
in 18.>() by Janie- Young. Began to 
work .‘■hah - in 1870 Spt'cific gravity of 
shales 2 3 to 2 0 ^ leld S to lV/< tar; 

l,8''c sulfur. 2'3 of which h iivck with 
volatile Shales rai-«d ami cni.-hed with 
tootlnd r<»lls 3 ft. in diametei and 0 ft, 
long. One pair cru-h« s 2(K> tons p< r day, 
Developiiient ti{ pn-eiU Scott i-li retort. 
Broxburn Oil Co. n-r-s .’184 Henderson 
retorts, Pumpln rston n-e.s 478 Bry.son re- 
tort.s*. Broxburn li.'us capacity of 1600 
tons of .-hale p».r day. Little or no coal 
msed at present ; .-h.iie gas fiirm.-hej* mast 
of fuel, Henderson letort of new tyjp<* 
worloi at 800-1000 F. Ga« removed by 
suction ami w.a>?hrd for ammonia and 
naphtha. Ammonia wa-hera n moved ail 
but 5 graint» i>er lOtX) cu ft of gas. 
Wimh oil for naphtha m OiwO gravity 
mincnd oil. Hecovers 2 gals, of 0.730 
gravity per ton of shale. Ga.« yield 3600 
cu. ft. per ton of pliale, Steam con- 
sumption should Ik; about 209t of weight 
of oil. 

Three kimla of naphthas are obUined, 
scrubber naphtha from wa.‘)hing the gas, 
condensing naphtha, and distiJhitioo 
naphtha. Continuous stills with pre- 
heaters and batch stills used. Distilla- 


tion yields (1) light oil, (2) heavy oil, 
(3) heavy oil and p.indlin, ( 4 ) ooka. 
Heavy oil redtsUlled to yield (I) burn- 
ing oil, (2) gas od, t3) heavy oil and 
paralHn. Light oil of Ntvtmd and bum- 
mg oil of thud di.-tjIi.Htion realist died to 
gi\(* the liimi pruilucm (11 bunmig oil, 
U7S5, (2i bill mug oil 0S60, (3) burning 
ud. USIO, U) n'^nluc. Burning oil 
treati'd with Milfunc acid and caustic 
U'fore .-.hIc. Wax reiuovcd by cooling, 
prc.-w-ing. and ^weatlng Special tyues of 
wax coolitig apparatus dv.-cnla'd, l-ubri- 
catutii (ui- obtained from pre.^sed wax. 
^p gr 0 865 and 0S.S5 Wax tia-atoil 
willi eh.ticoal ami Idler.'-. 

215-;W(Hd)lU’FF. (; F. and DAY, 1). 
T ('<mtiibuiion.- to Feonomic Geol- 
og\. r S Cleol. Survey Bull, No, 
.Wi. Pt. II. 1-22 (1913F 
Pn Innm.m' n port on oil shale vif ('olo- 
i-idti and I't.ili, iliMMi.— mg chai-aeter, 
pliv-'-n'-d pKqwrlie.H of oil hlndes, vari- 
oii- le-t- Include.''* gi'ological M'Ction 
md map 

216 VNDFHSGN, F. M Oil Shnh's of 
l.lko. No.oia Am. ln^tltnle Min- 
ing Fug. Bull, FK12-I403 (1914). 

Non - gre.ii pereeniage of organic inst- 
il r in <»il hhales frtiin FJko, States that 
no bituimn- ean be eviracled by sol- 
Vint- -mil ;t> ehlorofojin and ether. 

217 ANON. Fh*- Manufacture of OiIh. 
liit<ne»i ( ‘omlmction Fngineenng, 5, 
SG’.S7 0914). 

A dcMiipintii with cut of Ihl Monte 
n (on 

218 AHMSTHONfi. J. T. The Fng- 
li'h i)i\ liehL. Petroleum Itcv., 
;xs;F5 (19141 

219 ball. L C. Ti rtiarv Od Hlmlea 
of Baffle Ctec’k, Port (.'urtih District, 
Au-tralia. Qiioenwlaml Govt. Min- 
ing J , tn, 19-25 (1914). 

De.-aadavi ocnirreiice of od Hiale and 
giv«^ a h w tfj.-ts of (hi' hliale IVcvail- 
ing rtriictural forms un* anliclincn and 
.-V ncbni'.-. 'riiiekncsH of beds not defi- 
mtOy known, probably 5-50 ft. Yield 
of od, 10 gnb per ton >>lmle; 20-37 lbs. 
ummonium hulfaUi, Kinigeii here be- 
lieved (d nniinul origin. Analysts of 
-hale hhows a yitld of 80 gal«, and 270 
lb-, narailin wax pc'r ton shale. Shale 
itiicrtHxldefi witii barren shale and rodcs. 
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221-BALL L. a Tertiary Oil filialef 
of the Narrows-Port Curtis District, 
Australia. Queensland Mining J., 
f5J3-76 (1914). 

Describes occurrence and mining possi- 
bilities of oil shales. Narrow belt of soft 
sedimentary rock extends along Narrows. 
Mainland deposits extend northwest 
from a point on coast 3-4 miles west of 
mouth of Munduran Creek, nearly 16 
miles distant to the south east. Extend 
inland from 1-2 miles. Numerous ani- 
mal remains in shale account ior high 
sulfur content. Oil light brownish-yel- 
low to dark brownish-green. Low grade 
shales of Narrows notably unresistant to 
weathering. Largest yield oil is 28 gals.; 
hig^t nitrogen content, 0.42% (47 lbs. 

(Na)^). 

Analysis of shale samples: 


Gals. Oil 

. 12fi 

21.4 

8.9 

Sp. .gr 

. 138 

13 

1.47 

Moisture 

. 7.6 

6.6 

73 

Volatiles 

. 17.1 

23.7 

16.2 

Fixed Carbon.... 

. 43 

6.1 

23 

Ash 

. 703 

63.6 

733 


222- BERG, G. The Scottish Oil Shales. 
Zeit. Prakt. Geol., eg, 98 (1914): 
C. A., P, 1736 (1916). 

Oil shale has sp. gr. lA to 2.2, 1.6% sul- 
fur and yields on distillation 7% of naph- 
thalene, 29% illuminating oil and 17% 
fuel oil, besides lubricants and paraffins. 

223- BROWN. J. F. K. Oil Shale Min- 
ing. Petroleum World, iJ. 164-168 
1914) ; Iron & Coal Trades Rev., 
88, 362-3 (1914). 

Discussed from investor's standpoint. 
Scotch shales are leathery; South Afri- 
can, Australian, and part of Canadian 
shales are gritty black rocks which scrape 
to dust when tried with knife. Scottish 
and Canadian shale strata much dis- 


turbed and broken. Australian and Trans, 
vaal shales are horisontal and regular 
for miles. Prospecting drill holes should 
be drilled on comers of 1000 ft. square 
and careful records made. Little difference 
between shale and coal mining. Cost per 
ton under normal conditions, 38 9d.-68 
per ton. Analysis of shale: Ash, 70.21%* 
volatiles, 26.30%: fixed carbon, 4,4%’ 
Analysis of volatiles: Oil, 11.10%; water 
6.33%; gas and loss, 733%. From mines 
shales are raised to crushers, thence to 
retort, 60 ft. high, taper to bottom, being 
4 ft. 8 in. by 1 ft. 10 in. in interior at 
base. Will pass 4% tons shale in 24 
hours. Upper part of retort is iron; 
lower part has firebrick lining. Distillate 
passes from top of tank into con- 
denser, from which oil and ammonia 
run into separating vats. Permanent 
gases scrubbed with oil to take up any 
light volatile naphthas, and then with 
water to absorb ammonia. 

Analyses of typical shales given in 
accompanying table.* 

Costs dependent on location, country, 
and production. Average cost of manu- 
facturing crude, l8.6d. per ton. Refinery 
cost, %d. to %d. per gal crude. Sulfate 
of ammonia, ls.9d. per ton shale. 

224-CATLIN, R. M. Oil Shales of 
Elko, Nevada. Am. Inst. Mining 
Met. Eng. Bull., 1402 (1914). 
Attributes Elko oil shale to saturation 
of shale by wax from oil which has 
escaped. Deposit is small and not like 
Scottish shales. Elko seam has rhyolite 
core. Thinks fluid oil escaped with waters 
of thermal springs which cross strata. 
Above rhyolite are found some oil shale 
seams yielding 10% low grade oil. Be- 
low rhyolite shale is darker and more 
massive; yields 25-30% oil, of which 30- 
40% is wax; contain no tars. 

F. M. Anderson says: 75% of weight 


South N. S. 


Scottish Scottish Africa Canada Wales 

Prance 

Spain 

Russia 

Serbia 

Crude, gals.... 21.40 

40.00 

36.00 

40.00 

101.00 

40.00 

60.00 

70.00 

46.00 

S. of Am., lbs.. 70 

12 

60 

76 

60 

15 

25 

60 

70 

Naphtha, gals.. j68 

336 

521 

1.45 

8.48 

2.16 

30 


30 

Bum. oils, gals. 30.53 

4039 

29.60 

1130 

19.50 

30.62 

1130 


2630 

Inter, oils, gals. 1.78 

.70 


14.60 

1637 


14.01 


431 

Lub. oil, g^. . 2726 

1633 

^’.66 

11.03 

2230 

16.01 

1339 


12.02 

Still grease 

2.47 


• • t • 


33 

.... 



Parffin wax, lbs. 11.66 

16.02 

9.60 

2.97 

6.42 

320 

.... 


12.66 

Still coke 



.... 






Refuse and loss 1823 

26.03 

2239 

.... 

.... 

.... 

.... 


• • • * 
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(A ibale It of on^e origin. Eugene 
Coeto my: In Midlothitne tt well ta 
in Elko thtlet ire impregnated with 
petroleum in local apota only (where 
the irolcanie rocks are) and not all over. 

22Q-O08TE, EUGENE. Oil Shales of 
Elko, Nevada. Am. Inst. Mining 
Met. Eng. Bull., 1403-1404 (1914). 
Concludes from evidence that wax or oil 
in Elko oil shales can only be them by 
impregnation and is of inorganic origin. 

2a»~CUNNINGHAM.CRAlG. E. U. 
Petroleum Prospects in South Africji. 
Petroleum World, //, 265-271 (1914). 
Describes geology of oil shale fields of 
Transvaal and Natal ami tests of shale 
and gives estimate of cost. 

227-ROBERTSON, J. H. A Chemical 
Examination of the Organic Matter 
in Oil Shale. Proc. Roy. 8oc Edin- 
burgh, S4. 190-201 (1914). 
Examination of organic fiiatter in Scot- 
tish oil shales. Ultimate analyses include 
C, H, N, and 8. Shows that carbon- 
hydrogen ratio in oil shales is from 6 
to 8 and over. Carbon-hydrogen ratio 
lower than in ordinary bituminous coals. 
Little resinous substance in shales. Nitric 
acid decomposed a great deal of the 
organic matter to (X)t and oxalic acid. 
Oidinury solvents have little elTcct on 
shale. (Organic matter decided to l>e sim- 
ilar to that foiiml in pc'at and cannel 
coelI. 

228~TALB0T, F. a. The Oil Conquest 
of the World. Philadelphia, Lippin- 
oott. pp. 179-93. 

Under tne heading of “Oil from Shales; 
A British Industry,” presents int emoting 
popular description of the Scottish in- 
dustry. 

229 — WELIjS, JNO. Initial Equipment 
and Organisation as AfTecting the 
Ultimate Success of Oil Develomnent 
Companies. J. Inst. Petroleum Tech , 
7, 47-71 (1914). 

282~WRIGHT, W. J. Geology of the 
Moncton Map Area. New Bmnswick. 
Can. Dept. Geol. 8ur., Mines Sum- 
mary Rept., 223-227 (1914). 

Oil shales of Alberta area and distilla- 
tion tests. Area includes 300 sq. mi. lying 
in basin of Petiteodiac River. Oil shales 


of Alberta region cover large area but 
are so distort^l that it is difficult to 
estimate amount. Began working Albeftn 
mim*# about 1849. Worked for 30 yean. 
Difficulty with oil shale industiv is that 
only low margins of profit yielded and 
comimnics hesitate to go into it. In 1913 
a company made extensive in%'estigatioos 
of property in this region but nothing 
came of it. For qualities of shales see 
tables of original article. Not known 
whether the AIl>ert shalGa will decrease 
with »loj)th. Little information WTitten 
concerning amounts. Seams vary from 
3 ft. 6 m. to 7 ft in thickness. Reconis 
of AllsTt workings so no infnrma- 
lu»n available. Allx*n mint's were 1400 ft. 
ileep. Victor hhaft and l^ast shaft 300 
and lt)00 ft., re*«pectivelv. Predict shales 
.'iufficu'nt to last a gootl sited plant SM 
yt uiv. Salisbury ami Albert railway gives 
«lirert cimneetion with lutcrcoioniaJ. If 
oil IS pumpcai to steamer, the ne.anwt 
pomi is Alma on the Bay of Fundy, 
about 25 miles south of the Albert mines. 

233- WRir.irr, W. J. Moncton Mip 
.\rea, New' Brunswick. Can. Dept. 
Mines, Geol. Sur. Summary Kept., 
10! (1914). 

“Mahcivc” and “curley” sliales have been 
pro^pected and diamond drilled. Samples 
t4>.itd by Mine.s Branch, Dept. Mines, 
Oiiawa, yield 3045 Imperial gals, crude 
oil ptr (on shale and 67-110 lbs. (NH«)i- 
SO, p«T (<»n 36-ton sample retorte<l at 
pMiiplierston Oil Co., Ltd,, averaged 40 
gab oil (inqierial) and 76 94 Ujs. (NHt)r 
S(h per ton. 

234 -ANON. The Purification of Petro- 
li-um and Shale (Jils and Waxes by 
Biiixite. petroleum World, Jit, W 
(1915), 

l)i‘MTilH*» methods usofl by the Oil Co., 
Lid . Rangoon, India, and bv the Anglo- 
IV rsian Oil Co. Bauxite used as purifying 
.agent for wax and other products. Indian 
Mini iiej» of ore ore Ix-st. In natural state 
lia.s no purifying action; water of com- 
bination must be driven off at 500“ C. 
Ixfortt use. Oil first passing through 
bituxite filter is colorless, later becomes 
slightly tinged and then color increases 
until iMiuxite is exliausted. Bauxites will 
contain some oil after this process; baux- 
ite IS extracted and then steam dried, 
Ignited, and used again in filter, British 
patents arc held by Oil ReOtiing Im- 
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rovements Co., Ltd., 175 West George 
treet, Glasgow. 

238-ATKINSON, A. A. Reports of 
Chief Inspector of Coal and Kero- 
sene Shale Mines. New South Wales 
Dept. Mines Ann. Repts. (1915) for 
1897-1910, 1898-1914. 

Statistics of shale production in New 
South Wales in tons of shale mined and 
value for each year 1865 to date. 

236-ball, L. C. Oil Shale Industry. 
An intr^uction to a report on the 
oil shales of Lowmead now being 
prepared. Queensland Govt. Min- 
ing J., le, 608416 (1915). 

Oil shales distributed all over world. 
United States passed out of oil shale 
business when oil was found but is con- 
sidering shales a future possibility. Bra- 
zdiun enterprise failed because of too 
extensive works erected. Canada works 
stopped by American oils but develop- 
ment still contemplated. Scotland alone 
has weathered storm. Shales have been 
known to produce 120 gals, of oil per 
ton but pre.sent commercial yield is 
much less. (NH 4 )*S 04 to the extent of 
77 lbs. per ton has been produced; Scot- 
land approaches this. Paraffin produced 
in large quantities from Queensland 
shales. Australian shales are not so 
hampered as others by foreign competi- 
tion. History of shale industry given. 
Shales are found: Africa, Natal, Orange, 
Portuguese East Africa; Asia Minor; 
Australia, New South Wales, New Zea- 
land, (Queensland, Tasmania; Euroj^, 
Austria, Germany, Russia, Servia, Spain, 
Turkey, England, France, Scotland, 
Wales; Canada; United States; South 
America, Brazil. Are characteristics of 
no particular age. Ordovician shale in 
Galena Dolomite, Wisconsin. Utica 
shales of United States and Canada, 
Silurian. Devonian shales in New Bruns- 
wick. Nova Scotia black shales, car- 
boniferous. Permian shales reported in 
Brazil. Brazil coastal shales are tertiary. 
Oil shale generally fine grained rocks 
containing solid hydrocarbon and give 
paraffin and olefines on distillation. Are 
nature of saprophytic coal. Some believe 
that carbon compounds are in combina- 
tion with clayey matter, as fuller's earth. 
Others think it is combined with sulfur 
C 4 (OH)aO.O«S as possible formula (Phil. 
Mag., 28, 466 (1864), quoted by Twelve- 
trees). CaCOt is present in many shales. 


Most geologists are of opinion that they 
are of animal or vegetable origin. Scot- 
tish practice reviewed and products given. 

237— butts, C. Oil and Gas in Jeffer- 
son County, Kentucky. Ky. Geol. 
Sur., ser. No. 4, 8, 238-241 (1915). 

Short discussion, including analyses of 
shales from Kentucky and Indiana. Oil 
field of Kentucky shales (Louisville) 
11.2 gals, per ton. 

238— CROSS, ROY. Information con- 
cerning Shale Oil. Petroleum, 
Asphalt, and Natural Gas. Kansas 
City Testing Laboratory Publica- 
tion, 116 (1915). 

Statistics, tables, etc., showing casts, 
products, profits, etc. 

239— CUNNINGHAM-CRAIG, e. h. 
The Origin of Oil Shales. Proc. Roy. 
Soc., B6, 44-86 (1915). 

“Oil shale is an argillaceous deposit from 
which petroleum can be obtained by dis- 
tillation but not by trituration or treat- 
ment with solvents.” Must be distin- 
guished from impure coals by content 
of inorganic material. An oil rock is 
any rock or deposit impregnated with 
natural petroleum which can be extracted 
by disintegration of rock or by action 
of solvents. 

Theory of oil formation: D. R. Steuart 
suggests that oil shales n ay be composed 
of U) vegetable matter which has been 
made into pulp by maceration in water 
and preserved by combining with the 
salts m solution; (2) richer materials of 
many kinds such as spores which have 
been protected from decay; (3) a por- 
tion of animal matter. C. A. Seward 
believes that fresh water algae are a 
source of organic matter and suggests 
that stnictureless jelly-like mass might 
be formed by decomposition of such 
oi-ganisms. Spores also suggested but 
absence of resinous compounds is against 
this. Seward also hints at inorganic 
origin. Mr. deSalis suggests that heat of 
intrusive rocks may have caused natura*’ 
distillation of hydrocarbon from coal 
seams but accumulation is not local. 

Field evidence (Lothians) : Notes that 
oil shales are a special and not a uni- 
versal feature of the stratigraphical hori- 
zon in which they occur. Are not dis- 
tributed over whole area in these shaley 
formations but are confined to certain 
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^oto. Are found on crest or of 
nnticlinee. Shalee decrease in richneaa as 
they go down anticline. Oil i«hales pass 
into carbonaceous shales. In certain 
eaiee oil shales associated with phenom- 
ena characteristic of oil fichls. (i^outh 
Africa) Structure is different from that 
of Scottish shales. No folding or faulting. 
Beds horisontal. Oil shales in coal meas- 
ures ore sometimes closely as^^ociatcd 
with coal scams. Sudden vari.ations m 
coal seams rare. Type of shale very dif- 
ferent from that of Scotland, more nearly 
approaches cannel coal. (New South 
Wales) Shale is of type of caniud coal 
and is associated with coaU. Purest 
f^oups occur higher up Oil .'•Ivtlc passes 
into carbonaceous shale un<l impure 
coals. Structure horisontal. Gentle un- 
dulations where some of richer shale is 
found. 

Eiidtnce of oil fuhh: Drfimte >trati- 
graphical relation exists lu tween coal or 
lignite and oil-heanng formations and 
transition groups e\i>-t in which petro- 
liferous and carbonaceous plmso.s arc 
evident. Oil naturally filtned by migm- 
tion, leaving heavier, les^ volatile and 
especially un^aturated liydroeaiborH. In- 
spissation may include oxidation and 
formation of un.situratcd liydrocarbons 
but for practical puriaw*. may be con- 
sidered the temoval of lighter con-^titu- 
ents of petroleum h'aving lierivier F’vi- 
denee presence of manjaks in argillaceous 
rock.s overlying neli and porous oil rocks. 
In New Hniri.‘>wiek is much evidenci* of 
past petroleum lields, and oil shale i.s 
present under conditions '•Imwn to be 
typical of oil fields. 

Filtration absorption, ami adsorption: 
Filtration through certain maten.d ab- 
sorbs certain constituents of oils or 
asphalts and renders them iri''Oliib!e but 
they yield oil by distillation Property 
of ad.sorption is projHrtx of colloidal 
state and shale mineral main r has much 
the same compoMlion as Fuller's earth 
which is gocHl ud.-orbing inau-rial. 

Aifimaniurn sul/atr: All cnule oil con- 
tains Nt and N, bearing e«*n-tituents 
are accumulated in inspissated part, thus 
yielding (NH4 )jS 0« on rlist illation Same 
is true of sulfur. 

Conclusions: Kerogen is formeil by 
inspissation of petroleum and Ni and S 
are concentrated in process. At certain 
stage in inspissation product becomes 
ins^uble. Oil shale is formed by power 


of certain days or shales to abeorb and 
adsorb inspissated petroleum, particu- 
larly unsiiturated eompouiuis. Absorption 
and atisorption (le^H nd on colloidal con- 
tent of argillaceous rocks 

241 - pALTON, W H Hibhogniphy of 
Brithdi Oil Shales (including Torban- 
ites). Inst. Petroleum Teen., f, 178- 
182 (1915-1916). 

242 — I^FBKQUK. G H. Bituminous 
Shah‘s of Golorado Kng. and Min- 
ing J . itn, 773-774 (1915). 

Colorado ^ha^es ui tirtmry formation. 
IWds up to 80 ft. thick; ixcotti>h l»eds 
2^ to 16 ft thick; Fn'nch bc<i;« 4iv ft. 
thick; Scottidi yuld 30-40 gaU. oil }>er 
ton, 25-35 lb.*!. Poorer grades 

IS gals, per ton iind 60-70 lb>< (NII«)|- 
SO». French i-halts lS'*j to 21 gals oil, 
15 lbs. (NIf«)tSO« per metric ton. C'olo- 
ra<lo shales 16-61 gals oil, 22Vi ll*il. 
(NII*)»SG. per t<m. 

243 - nFMF.SSK..l..:ind HFAUBOUBQ. 
G. Sulphur-Conlaimng Oil from the 
Kimnierage Shale uf St. Champ. 
France Bull Soc Pharmacol , ^0, 
28-31 (1915). 

Analv.'si.s of clay fiom Sainf-Champ, 
Frame Fc,(),. 26'r; MgO. 33rc: t'aO, 
15'/. ; SO,. .2^^r; P,0,. .2^0; (’(),, rWO-rr; 
oil ami bituimnouH mati. r, C7',f ; water 
and lo^s, 1 4'r. Analy-^is of oil (dry dis- 
tillation » showed hjdiogen. 9 2'/i ; car- 
bon, nV’f', sulfur, 1199'/.; nitrogen, 
37 '/f ; oxygen. 1.14'» 8. para ted into 

thiee parm -80-100 UXI'260". above 
260'’ C. Firhl fnictioii. 7 ce , eontaiim no 
.s Sis’ond friction, 255 cc , correi-pomled 
to ichthyol of Bauman ami .Sihotten. 
Aboxe “Xif contained S and is easily 
Milfon:»f<*d Brown oil has green llores- 
e<-me, js^mliar mlor, iin.i sp. gr, 0955 
at 165' C. In*'oIubl(' in water and ulks- 
b-; partially soluble in eold ethyl alr,o- 
hoi, completely so in hot S<j|uble in 
nher, acetone, carbon biMulfide, chloro- 
form, lx*nsiDc, carlxm tetrachloride, and 
other oils and fatty matter, Pusseiiiwai 
aniiNeplic and theramut ic proi>crties 
which incretwc on sullonatiun. 

244 ^ -GLAZEBROOK. R T.. and othem. 
The Viwosities </f < >ils m Reirition 
to the Rate of Flow through Pipes. 
J Ini^t. Petroleum Teeh , g, 45-84 
G915-1916). 

Results of flow experiments in 3 and 4- 
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inch pipes with shale oil and other ojls. 
Temperature-viscosity curve of Scottish 
shale oil lubricant appended and some 
data included on viscosities of blends of 
Scottish shale oils with Mexican oil. 

245 — HOLDE-MUELLER. Distillation 
Products of Bituminous Shales— 
Shale Oil. ‘The Examination of 
Hydrocarbon Oils,” New York, 282 
(igi5). 

Scottish shale now yields 8-14% crude 
shale oil. Bituminous shale of Messel, 
6-10%. Scottish shale oil ; naphtha, 4% ; 
oil distillate, 48%; cnide paraffin. 12%; 
coke gas and loss, 35%. Messel shale 
oil: naphth^ 4%; oil distillate, 50-65%; 
cnide paraffin, 12-15%; coke gas and 
loss, 33%. Water distilled contains about 
0.6% NHj. Pyrocatechol obtained from 
Messel shale. Scottish methods of dis- 
tillation used on shales in New Bruni^ 
wick and Nova Scotia. Resulting oil 
has sp. gr. 0.860 to 0.900, m.p. vanes. 

246 — ISSER, M. The Occurrence of 
Asphaltic Shales in Tyrol. Petro- 

• loum Z., 10, 578-80 (1915); Montan. 
Rundschaus, 7, 267 (1915). 

247 - KEELE, C. Oil Shales at Albert 
Mines and Baltimore. Can. Dept. 
Mines, Mines Branch, Sum. Rept., 
137 (1915). 

Mentions possibility of using residue 
from oil shales for moulding purposes. 

248 - McGRATH J. W. Oil Shales of 
Newfoundlana. Petroleum Rev., 83, 

' No. 686 (1916); Can. Mining J., 
36, 493 (1916). 

Deposits richer in oil than Scottish shales 
which yield 25 gals, per ton. Newfound- 
land shales yield 30-40 gals, per ton. In 
New Brunswick shales occur both in 
heavy masses and in formation known 
as “paper shales.” The heavy massed 
sliale in veins 800-1000 ft. thick. Yields 
55 lbs. (NH4)^04 per ton. At Gospd 
in Quebec, shales are of Devonian age 
and are somewhat allied to shale forma- 
tion of Newfoundland. Shales of New- 
foundland give an allotrope of asphalt. 

251-PERKIN. F. M. Oils, Their Pro- 
duction ana Manufacture. J. Roy. 
Soo. Ar^ 63, 837-848, 869-875 (1915) ; 
Chem. Trade J., 66, 06 (1915). 
Scottish shale yields 23 gals, oil wt ton. 
Industry started in 1847 when Dr. Pla- 


fair called attention of Dr. Young to oil 
seeps. Young distilled seeps u^l they 
were exhausted, then began diirtil i^n g 
Scottish coals. Torbadhill or Boghead 
coals in West Lothian yield 120-130 gals. 

011 per ton. These coals worked about 

12 years. Since then oil shale has been 
used. Young’s process worked in Amer- 
ica until 1859. Oil shales dark in color, 
laminated and homy fracture, 70% resi- 
due. Young’s original shales contained 
40-50 gals. In 1871 all companies pro- 
duced 25,000,000 gals. In 1880 (NH^lr 
SO 4 went to £22-24 per ton, owing to the- 
failure of the Peruvian guano deposits. 
In 1890 had dropped to less than £8 
per ton and illuminating oils sold for 
6d. per gallon. Plants were concentrated. 
Old retorts must produce 30 gals, to-be 
profitable, new ones worked on 20. 
3,000,000 tons shale worked annually. 

275.000 tons oil produced annually, 
valued at £2,000,000. Yields following: 
Naphtha, 4,400,000 gals.; motor spirits, 

600.000 gals.; burning oils, 20,000,000 
gnis.; gas and fuel oil, 120,000,000 gals.; 
lubricating oils, 10,000,000 gals.; paraffin 
wax, 25,000 tons; sidfate of ammonia, 

55.000 tons. Temperature in Bryson 
retort, cast iron portion, 650-900® C. 
Article discusses carbonization of coals 
a.s well as shales for production of paraf- 
fin and oils. Generally speaking, though 
not always true, each per cent of vola- 
tile represents 1 gal. oil. Possible method 
is to distill at low temperature for oil 
and in second retort to distill NHa at 
high temperature. Experimental distilla- 
tion of Scottish cannel coal by Del Monte 
retort as follows: moisture, 7.30%; vola- 
tile, 31.47%; fixed carbon, 36.93%; ash, 
24.30%. Yields 37 gals, oil per ton. Ap- 
proximate yield as follows: motor spirit, 

1 gal. per ton; fuel oil, 63 gals.; heavy 
oil, 16.9 gals.; wax, 3 gals.; pitch, 12.4 
gals. Tarless Fuel Syndicate retort has 
two vertical concentric cylinders. Mate- 
rial placed between them. Vacuum used. 
Yield on Newfoundland shales as fol- 
lows: moisture, 1.45%; volatiles. 

22.35%; fixed carbon, 2.92%; mineral 
matter, 70.65%: nitrogen, 0.24%; sul- 
fur, 2.30%. Yield of oil 26 gals, per ton. 
Sp. gr. 0.92; oil to 160® C., 130%; oil to 
250®, 16.50%; oil to 360®, 6230%; resi- 
due, 13%; loss, 7%. 

252--PONTE. G. Bituminous Shales of 
Sicily and thejr Industrial Impor- 
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tanoe. J. Boc. Chem. Ind., $4, t6S 
( 1915 ). 

Bbale deposits in Measina arc eaaily ac- 
aeffiible. Test of 150 kilos fnve 7 to 
9% of cnide oil of sp. gr. 0928 at 15^ 
containing 3.4% sulfur and yielding 30% 
of^ig ht oil of sp. gr. 0.^ and 12% 

253— PUl'LE, G. Note on Oil Shales of 
Italy. Ind. Chiro. Mining. Met. f, 
209 (1915). 

Describes occurrences and nature <»f oil 
shale in Italy. 

26i~SIMMONS, W. H. Lubricating 
Oils, their (Composition. Petroleum 
Rev., 32, 143-144 (1915). 

Discusses shale lubricating oil as one of 
several products used in lubrication. 
Principal constituentH of sliale oil an* 
hydrocarbon series of the paraflins and 
the olefines, latter predominating; also 
small proportion of naphthenes. 

255"~SPEISi'IR. Bituminous Slmhs of 
Sieblos. Tonind. Ztg.. 38, 1517 
(1914); C. A., 9, 774 (1915). 

An account of some bituminous shales 
in Germany. Analysis as follows mois- 
ture, 3.4%; combined water, 66%; tar, 
342%; non-combustible ga.^e.s, 14.9%; 
ash, 256%. 

256- STAUFFKR. C. R. Devonian 
Shales of Southwest Ontario ('an 
Geol. Sur. Mem. 34 (1915). 

Disci is.ves oil shales, page 258. 

257- tinker, C. K. and CHAL- 
. LENGER, F. The Chemistry of 

Petroleum and its Sub-stitutes. Cros- 
by Lockwood and Son, London, pp. 
182-192 (1915). 

Includes chapter on distillation of bitu- 
minous shales. Reviews history of shale 
and development of retorts. Scottish 
industry began in 1850. Horizontal re- 
tort fir.Ht us^. Later changed to vertical 
to secure paraffin. Use of steam intro- 
duced. Steam increased liquid distilKite 
and served several other puirioses includ- 
ing yield of NHa. Shale averaged 20-25 
gals, of oil; 30-60 lbs. of ammonium sul- 
fate. Sp. gr. of oil 0-860-0.890; contained 
70-W% of parafi5n and olefines. Distil- 
lation and refining methods and prod- 
ucts describ^. Iiu>oratory method out- 
lined for determining oil and ammonia 
yidd. 


258-WHrrE. DAVID. Reffioaal Alter- 
ation of Oil Shales. Abstraei in 
Bull. Geol. Soc. Am., Ht, 1014 
(1915). 

Paper n^ad before Geological Society of 
America. Kxuminatiomi of "Oil 
such as c-anncl coals and rich bituminous 
^lulles lying beneath a coal-bearmg 
form.Htion shows tliat organic matter of 
the shales, etc., is regionally altcnd, in 
general, aiul caiboiiiied together with the 
coal. 

261— ANON. Kinimeridge t>il Shales. 
Engineer.. 121, 85 (1916). 

Oil viehl potal but sulfur content from 
5-8%. 

262 - ANON. Gasoline from Shale. Oil 
Age. 12, 10 (1916). 

Dl^Cllsst^s possibilities in shitle ns a 
future Mip)»iy of oil 

263 “ ANtJN. Oil Prmluciug Shales Poe- 
s«s« Future Value. Oil Gas ,L, (4, 
No 41. 27 (1910). 

Short article on shale industry and oil 
piMvitiilities of the simles, 

266 ANON. Petroleum ('oiitent in 
Green River Shale. Oil Gas J., 16, 
No 29, 18 (1916). 

2('.(X)t),fKX),0(X) gals, oil in Colorado shales. 
Ltali has about the same amount. 
Virhls 10-15% gasoline on ordinary re- 
fining ine(lnMis, Only small part of oil 
CM'-ls free in slude. Yields 40-90 gals. 
jH ■ (on. 

266 ANttN. Oil Shale Company for 
Utah Salt I.ake Mining Rev., 18, 
:g) (Dec., 1916). 

Utah Oil ami Wax (To., tl0,(X)0 rom- 
piiiv holds right for Scott process III 
Utah. 35 gals. oU and 15 llm. paruflin 
\%a\ from 1 ton shale. 

267“-AN0N. Future Gasoline Supply 
from Shale. 8ci. Am, 114, April 22 
(1916). 

When refim d by ordinary methods shale 
lid yields 10% gasoline, 35% kerosene, 
and large amount of paraffin. 

268- -ANON. Vast Quantities of (Jil 
may l>c (.)btamed irum American 
Shiilcs. Am, Gaa. Light J , 106, 420 
(1916). . ^ 

Vast quantities of diale in (Colorado 
yield 10-15% gasoline on ordinary dis- 
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tillation. Average 42 gals, oil per ton. 
I^me yield 90 gals, oil per ton. 

209— .ANON. Oil Shale in North Cen- 
tral Montana. Oil Gas J., 16, No. 
15, 26-27 (1916). 

Shales belong to Kootenai formation. On 
top of this is Colorado shale. Oil yield- 
ing shales in northern part. Colorado 
shales of first importance in oil produc- 
tion. Gives geology of Montana. 2,35® 
to 2,650 h. down to shales in some locali- 
ties. 

270— ANON. Newfoundland Oil Shales. 
Eng. Mining J., 101, 436 (1916). 

Shale yields average 30 gals, oil and 
35 lbs. (NH 4 ) 2 S 04 per ton. 

271 — ANON. Kimmeridge Oil Shales. 
Engineering, 101, 164-165 (1916). 

Principal Kimmeridge shales m England 
in Dorsetshire. Shales mined by vertical 
shafts or inclined roads driven in on dip. 
Latter method opens up mine quicker 
but former method ultimately cheaper. 
Henderson retort developed in 1873 used 
spent shale and non-condensible gases 
for fuel. 

272 — BACON. R. F. and HAMOR, W. 
A. The Slialc Oil Industry. Ameri- 
can Petroleum Industry, 807-844 
(1916). McGraw-Hill Book Co., 
New York. 

A chapter devoted to oil .«h:de industry 
giving distribution of shales in United 
States; historical sketch of shale oil in- 
dustry, and description of Scottish meth- 
ods and practice including mining, re- 
torting, and refining. 

273 — -CONACIIER, H. R. J. Oil Shales 
and Torbanites. Geol. Soc. Glas- 
gow, 164-190 (1916) ; Geol. Mag., 4, 
93 (1916) ; Petroleum Rev. Summ. 57, 
509 (1916). 

Various materials in Lothian shales dis- 
covered by megascopic examination. (1) 
Carbonized bits of plants with occa- 
sional small spores; (2) yellow bodies 
believed to be algae, spores, or oil glob- 
ules; (3) Shells of minute cnistaceans 
and bones, teeth, and scales of fish; (4) 
^nd grains. Leavenseat shale, — por- 
tion richest in animal remains gave 
smallest yield of oil. Thomtonhall 
shales: upper layer contains both ani- 
mal and vegetable remains. Lower con- 


tains only animal remains. Ujpper dves 
much greater yield of oil. Graigen Glen 
shale : Crowded with shells and yields 43 
gals, oil per ton. Kimmeridge-Black- 
stone: Supposed ostracodas are minute 
lenses of calcite or siderite. Mass of 
rock made up of vegetable matter and 
minute crystals of iron pyrites. Yields 
58 gals, oil per ton. Yellow bodies in 
foregoing tests considered vegetable mat- 
ter. New Brunswick, Colorado and Utah 
.shales do not have many yellow bodies. 
Boghead coal composed almost entirely 
of yellow bodies. Also small proportion 
of opaque amorphous matter filling in- 
terstices, occasional streak of bright coal 
or a sand grain. Greater the age of 
shales carrying yellow bodies the higher 
the oil yield and greater the proportion 
of opaque matter the higher the gravity 
of oil. Opaque material represents liquid 
putrefaction products of vegetable mat- 
ter, whole of cellular structure having 
disappeared during process of decay in 
water. Opaque matter seems to be repre- 
sented in Lothian shales by minute car- 
bonized vegetable fragments. Author 
thinks tarry compounds, ammonia, and 
some paraffins originate hero. Scouts 
Cunningham-Craig theory that yellow 
bodies are globules of oil, last relics of 
dried up petroleum. Nothing in common 
between oil shales and rocks known to 
be soaked with inspissated octroleum. 
Spore theory more probable out incon- 
sistencies exi.st. Disproves algal theory. 

Hvsin Theory. Resins abounded m 
vegetation of carboniferous period. Resin 
occurs in irregular masses if it has been 
formed ns secretions from wounds; in 
necdlc-like rods if occurring naturally in 
canals of vegetation. Minute gas bub- 
bles in resin may have given rise to 
some of the supposed “algal” structures. 
Fossilized resins are almost entirely in- 
soluble, therefore the fact that resins are 
not dissolved out of shales is no sign 
that they do not exist there. 

Conclusions: Valuable constituents in 
oil shales and torbanites do not come 
from animal matter. Oil yielding mate- 
rial consists of resin fragments. The Ni 
present wholly or mainly in vegetable 
debris other than resin. No evidence to 
support view that petroleum has played 
any part in production of either tor- 
banites or Lothian shales. Probable 
that dynamic metamorphism has some 
iufiuenee, other things being equal, on 
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yi«ld and quality of oil; thia fKiint not 
i^y investisated. Jonea and Wheeler 
report that by extraction of common 
eoal with pyridine and re-extniction of 
extract with chloroform, coal can be re- 
adved into celluloeio and resinic parts. 
On diatillation of former obtained phen- 
ols while latter gave paroiiins, olefines, 
and naphUicnes. 

274-CUNNINGHAM.CRAIG. E. H 
Relation of Shale Oil to Petroleum. 
Pet. World. IS, 216-219 (1910); See 
abstract S77 for full paper. 

275~cunningham-craig, e. n. 

Kerogen Shales. Chem. Tnde J.. 
58, 380 0916). (Paper delivered be- 
fore the iTLSt. Pet Tech ). St‘e .ab- 
stract 377 for full pa|>er. 

27e-CUNNINGHAM-CTtAIG. E. H. 
The Origin of (3il Shales. Proc Roy. 
Soc. Edinburgh. 30, 41-86 (1910). 

An oil fihale is argillaceous or shaley de- 
posit from which i>etroleum can be ol> 
tamed by distillation but not by tritura- 
tion or treatment wtli solvents. An oil 
rock IS any rock or deposit impregnated 
with natural petroleum Nshieh can be 
extracted by (ii^integration of the rock 
or by action of solvents. (Broxburn 
shales yield 2(V4'/r 'soluble in carbon 
bisulfide, i. c, bitumen). 

277-CUNNINGHAM-CRAlG, E H. 
Kerogen and Kerogen Shale.** .1 
Inst. Petroleum Tich, 2, 238-271 
(1910. 

Kerogen shale.s are ghale.'< containing ker- 
ogen; kerogen defined by Cnim Brown 
as substance or sub^tances in Scottl^h 
shale that yield oil. Is neitlirr petro- 
leum, bitumen, nor n sin but yields coals 
and Torbanhill minend. 

Microscopic Kvulmci': Oil shales con- 
tain yellow bodic's of varying ghafies and 
sizes and from the-'-e the oil is to Iw 
produced. Several Scottish shales as well 
as those from South Africa and Bulgaria 
contain them. Decides that yellow bodies 
are not vegetable fo-s.sds of any kin<l. Arc 
often spherical and do not disturb lami- 
nation like vegetable fossils. Evidence is 
that they were formed after bed.** were 
laid down. In torbanilcs or boghead 
foals kerogen seems to have developed 
in situ. In ordinary oil shales kerogen 
may have been largely introduced from 
an outside source. 


Chemical Eiidenee: Steuait has iIkiwii 
that oil shale is soluble in C8» but in- 
soluble m bf*niol. Oxygen content of 
kerogen shown to be that of a highly 
uxidizrd body. Caiimn. 2532‘rr; hydro- 
gen. Se?***:; oxygen, 5.65* v; nitrogen, 
l.ll'.'V ; sulfur. 4 ^ . Excluding Ni, S and 
a>h . carlKin, 73 05rr; hydrogen, 1062%; 
oxygen. 16.33^r. Ratio uf carbon to 
hytlrogen in alialns shows kerogen is 
similar to cannels and different from 
bitumens. .'VKo relatcai to bitumens de- 
rivfal from petrtileuin such as grahamile, 
aU>«*r(ite. ami glance pitch, 

(it ologtcnl Ki Mce; In Scotland rich 
.‘‘hales found on anticlinal structure de- 
cie!u»ing in richness as Uiey go liowm the 
side*:. .Abumiance of organic matter 
lower oil antieline with but little kero- 
geii Polroh um found in slialoh did not 
resemble od fiom n*torts Torbanhill 
mineral dors iml occur in oil shale group 
bui higher and is. therefoie, more like 
coal 

jritm Oil Fields : Gdsonite, 
Barlvido^ manjik. gr.diamih-. wurtzdite, 
aiul albert ite adimttedlv residues from 
petrohum but var>’ in bitumen content 
from 9.S-‘,»9 in gil.'‘Oiiite to 1-8% in allior* 
tite Maiijak V( ms extending to f-hale 
foimatioii'. m Scotland's oil bearing 
nne'' Vein break.s into stringy small 
ones eontuming inspissated petroleum. 
Evi<lenc<* shows rnaiijaks or bitumens 
have been iiKHlified to form iiibertite and 
.‘•imultam ously petroleum impregnation 
similarly iiKslified to form kiTogen. In- 
-pi*-s\i'on 1 ** proc4*KS probably involving 
oxidatuu) and polymenratiou. Eillratioa 
and acborption by mineral matter prob- 
.,l»lv had much to do with iielroleurn 
‘olidifving au<l hohimg kerogen formed. 
\il irciroleum contains N, and N» is 
eoruent rated in process of irispissation. 
'rinnfoie. yielding of tNH«)»Ht)« evi- 
.|«nee of ln'*pissaiion. Propi rties of 
rlivs ami shahs. By comparison of nu- 
ll.* rous re.xidues of oil shales with FullcEs 
i.oth shows that nlisorptive capacity of 
miieral matter may be deciding factor 
111 whether given slialc fetr.ata will bc- 
<*uiie rich m kerogen. 

( 'itnclumons : Evnienre presented 
proves that oil once existed in Lothians 
and the present oil shalea arc direct 
nsult of irispussatum of tlie oil in ahalcs, 

278— f^AVlS, C. A. Some P'rswil AlgM 
from the Od-yielding Shales of the 
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Green River formation of Colorado 
and Utah. Bull. Geol. Soc. Am., i7, 
169-160 (1916). 

Green River shales produce petroleum 
on distillation. In some cases yield 
greater than that of Scottish shales. 
MicrcMcopic examination shows that they 
contain extensive flora of very minute 
algae and other cryptogamic plants. 

279~DAY DAVID A. Petroleum and 
Natural Gas. Mineral Ind., 26, 632- 
67 (1916) ; 27, 616-52 (1918) ; 28, 489- 
m (1919). 

Review of production of petroleum and 
natural gas, accompanied by notes on oil 
shale. 

281-DAY, T. C. The Cheese Bay Sill. 
Gullane. Trans. Edinburgh Geol. 
Soc., 10, 249-60 (1916); Mineralog. 
Abstracts 1, 58; C. A. 16. 3051. 

The field relations between oasalt, shale 
and dolomite are described. At one 
locality the dolomite contains spots of 
kaolinitc. 

282~PEBEQUE, G. R. The Bitu- 
minous Shale Industry of Colorado. 
Eng. Mining J., 102, 1011-2 (1916); 
C. A., 11, 638. 

Oil shale area about 20 by 50 miles in 
extent. Sample shows following anal- 
ysis: 


Sp. Gr. 

1.6 

Volatiles 

36.14 

Sulfur 

.94 

Nitrogen 

A9 

Ash 

61.68 

H,0 

.48 


Shale yielded 51 gals, oil and 30.9 lbs. 
(NH^laSO* per ton. Sp. gr. oil 0.916. 
Microscopic examination showed mixture 
of calcite and fine grained quartz em- 
bedded in ma.sa of vegetable debris of 
cells, spores, wood, and pollen grains, 
Crcsols, phenols, and flotation oil a pos- 
sibility. 

283 — DUTOIT, A. L. Report on the 
Oil Shales of Impendhlc Co., Natal. 
South African Mining J., 20, 193-194 
, (1916). 

Brief description of occurrence and char- 
acter of oil shale in Natal. 

286-ESPENHAHN, E. V. Kerosene 
Shale as a Gas and Power Producer. 
J. Gas LighUng, 136, 398-400 (1916). 


Review of literature and account of 
authors experimental work. Describes 
plant for making water gas from shale 


287-FORBES-LESLIE, WM. The 
^rfolk Oil Shales. Petroleum Rev 
(Extract) S6, 327-328, 347-348 367-’ 
368 (1916) ; Petroleum World’ (Ex- 
tract) IS, 525-529 (1916); J. Inst 
Petroleum Tech., S, 2-26 (1916) 
Describes geology and tests oil shales of 
Jurassic age in Norfolk Co., England. 
Gives analysis of oil and shale. History 
of oil production in England. No oil 
in English shales younger than Jurassic. 


288-FORBES-LESLIE, WM. The 
Norfolk Oil Shales. J. Inst. Petro- 
leum Tech., 3, 3-35 (1916) ; Engineer- 
ing, 102, 392 (1916). 

English oil shales belong to Jurassic and 
Carboniferous system. Mentioned in 
parlimentary statutes of Queen Eliza- 
beth. Worked in Phoenician times for 
some constituent not now known. Have 
been worked spasmodically for years. 
Scottish shale oil first worked by James 
Young in 1850. Worked torbanites. 
English shales cover large portion of 
south end of country. In England no 
bituminous or kerogen shales found in 
rocks younger than Jurassic. Gives de- 
tailed description of oil shale in this 
area. Two productive areas known. 
Smith and Puny Drain Series. Speci- 
mens from each area yield 60 gals. 
iShale from Smith series coarse-grained, 
dark brown and highly elastic, splitting 
along bedding planes into thin laminae. 
On exposing to sunlight loses moisture 
and becomes light but remains durable. 
Puny Drain shale grayish blue rock, 
prone to break into wide plates. Sur- 
face covered with calcareous fa««ils. On 
drying in air rock becomes light in 
weight and on percussion gives a note 
like wood. Microscopic slides made of 
Puny Drain series. In vertical section 
shows numerous lines or bedding planes. 
Numerous round spaces resembling 
mouths of loculi filled with organic mate- 
rial of somewhat lighter color occupy 
field. jPart of field composed of yellow- 
ish resinous-looking subkances, possibly 
form of kerogen. Yellow bodies are two 
distinct substances. Darker uniformly 
distributed throughout field, comprehend* 
ing interval between bedding planes and 
stretching across them but not disturb- 
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mg Uunioadont. Second dam of mate- 
W lighter. No vegetable foesila preaent 
and very few organisms. Sp. gr. Nor- 
folk sbidee from 1260 to 1.403. Oil ia 
golden black, sp. gr. 0.942 to 0.960. Oil 
yield average (Puny Drain wiries), 50 
uls. per ton. Ni in shale, 1%; 8, 6.4%. 
&alc yields oil at ver>' low tpi^ratures 
and residue contains 20 to 27% carbon. 
High sulfur content only draubuck and 
this not serious. I^rge quantities of oil 
shale available. 

a91~IRELAND. J. B. Oil Shale In- 
dustry Planned for Utah. Salt Ijike 
Mining Rev , 17 , 14-15, No. 24 
(1916). 

Outlines possibilities of development of 
oil shale in Utah and nusMble nerd of 
oil. Discusses John D. Scott prewess for 
distillation of shalcj*. 

292- MARSTRANDER. ROLF. Tlie 
Mineral Re.'tources of Unigimy, Min- 
ing Mag., 14 , 315-20 (1916). 

Menticius among othiT minerals oil shale 
with the following properties: Fixed 
carbon, 6.6%; mineral oil, 8.7% (sp. gr. 
at 28“ 0.912); gas, 25%; .sulfur, 5%. 

293— MANSFIELD, HARDY W. Oil 
Shales. J. Inst Petroleum Tech. 
(London) 102-190 (1916). 

Article deals with oil shales with si^^ial 
reference to those of the Kimineridgc 
senes. Principal oil shale deposits of 
World, .Aiistndia, Wolgan and Uaperlee 
Valleys in the north; S^iw South Walc«, 
large depo-sit, nche.-t in world, yield in 
1912 wius 86,000 tons Aero.**.*! northern 
boundary similar sluile,i on (pieensland 
llank of McPherson Mts.; Tasmania, ex- 
tensive depijsits; Lairobc has prospects 
of being worked, abo deposits at Nook 
Road; Caiiadu, New RrunNWick ileposits 
rich in oil and NH.-, one of best deposits 
known as .^ll^crt shale (carboniferous), 
Saskatchewan, in P,tM|Uia Hills near Car- 
rot River, 50 miles north of railway, oil 
shales of Niobiaia cretaceous 150 ft. 
thick, yield 7 gals, cnidc and 225 lbs. 
(NH«),SO« per ton; Nova Scotia, north 
side of Hast Bay, Cape Breton; New- 
foundland, west coast near Deer Lake; 
Africa, m Transvaal (Karoo series), 
(Trias), cretaceous shales m Portuwew 
East Afnca; Brazil, cretaceous shale in 
long 'coastal belt in northeastern part of 
Ikmil; France, near Autun at Buxmres 
les Mines in province of Allicr, 3 / 4 mil- 


lion tons per year being wc^ ihalw 
penno-carb^iferous and low yield, nbs* 
where in France sliales yield 90-90 gals. 
()er ton; Germany, shali^s of trisssic SM 
occur in Wurttemlx'rg; Spam, at Ronoa, 
abo north of Barcrloim anil in Caste) Inn 
of vaning but satisLactoiy yiehls. Ser- 
bia, .\lexinatx; Great RnUin and Scot- 
land. aliale mines chiefly at Linlithgow- 
shire and L»u4jiirghshire from «< ams in 
calcjferous rocks, annual output 3/4 mil- 
lion tons, also ill West and Mid Lothiaiis 
ami Fife, shah^ of Jurassic age in ls» 
laiub of Raaaay and Skye worth work- 
ing; Wall*, Flintshire coal measures; 
Knglaud, principal det>o«Us in Kiiiimc- 
ndge clay in Doix'tsnire, Norfolk and 
other region."*, some expo^cd, others over- 
burdened. History of industry duMuu-si-tl 
at length. Suggo^fs l)orM‘l>hiro maps of 
Geological 8ur\’ey for geological infor- 
iimtion. 

Provis shales by bon-holcs along lino 
of "htrike** Hiul at right angles to it on 
din. Shales may be worked from verti- 
cal sluifti or (in Scotland) from inchniHl 
road driven in shale on dip. Latter 
method quicker. 

Quantity and nmility of crude oil ol>- 
tained from shale deja’iids largelv on 
leinpeniture at which oil is formed and 
to which it is later exposeil. Horizontal 
t>iv‘ of ntort gave larger yield of light 
oils wiili correspondingly lower yadd of 
lubricafing oils and puraJnn scale. Steam 
UM“d later in vertical retorts inereased 
yield and quality of cnnlc. Henderson 
retort first to uw’ non-condenaibh' gasoa 
for fuel; also spent shale which con- 
tained 12% carlion was dropped into fur- 
nace to assist in heating sucree<hng 
charge. Young and lieilby iftort iiitro- 
dueid an innovation by heating pHii.ialiy 
sismt shale to higher leinpeniture ihua 
itimasirig the gas and NH» yield. New 
Heiulerxm retort on Young and Beilby 
i»nnciple but longer to allow sliale tz) 
fXpOM-d to heating surfaci* for longer 
time. Charge suppi»rtc'd at bottom on 
rollers revolving at, regular rate which 
allows charge gradually to dewend. For 
Ix-st yield and (piaDtify of oil have tera- 
fieraturc a« low as possible. Del Monte 
retort heats from inside as w'cll as out- 
side by passing tulic through center 
charge which is fed through retort by 
spiral screw. No heat at lower one-third 
of the retort where charge enters. I.«argef 
yield and lower per cent of sulfur claimed 



206 


8HALB OIL 


for thia method. * Tarleas Fuel Co. 
(Tozer’s patent) distill under vMuum to 
save time. Sulfuric acid neceraity elim- 
inated by Burkheiser method but sul- 
fite of a Burkheiser salt must be changed 
to a sulfate if it is to be of use as 
fertilizer. Methods of removing sulfur 
from oil: Agitating with sulfuric acid 
(failed); submitting heated oil or its 
vapors to action of rpctals (partially 
successful); distilling with alkdis and 
zinc (failed); distilling through heated 
calcium carbide (failed) ; treatment with 
nascent hydrogen and precipitation meth- 
ods (failed). 

294-MANSFIELD, W. H. Oil Shales 
of I'.ngland and Why no Use is Made 
of Their Oil. Petroleum World, 16, 
118 (1916). From a paper read be- 
fore the Institute of Petroleum 
Technology, Feb, 15, 1916, 
Kinimeridgc shales offer great possibil- 
ities as a domestic source of oil. Great 
diflicully high content of sulfur. No suc- 
cessful method yet devised to remove 
sulfijr. 

296- MANSFIELD, W. H. Oil Shales 
and their Occurrence. Petroleum 
Rev., 159-160, 199-201 (1916). See 
Abstract 293. 

296“NICKLES, J. M. Bibliography of 
North American Geology for 1915. 
U. S. Geol. Survey Bull., 645 (1916). 
Literature on oil shales. 

297- park, WM. E. News from 
Shale Fields in Canada. Oil Gas J., 
U, No. 43, 29 (1916). 

Short discussion of late development of 
oil shales in New Brunswick, Nova 
Scotia, and Ontario. 

299-SELWYN-BROWN, ARTHUR. 
Fuel Oil from Shale. Eng. Mag., 60, 
913-920 (1916). 

Good general description of oil shale and 
its possibility as a source of oil. Albcr- 
tite, solidified mineral pitch, color dark 
like hardened coal occurs in New Bruns- 
wick, gives 90-120 gals, and 80-90 lbs. 
(NH4)aS04 per ton. Tasmanite fossil 
wax found in Tasmania, yields 40-60 gals, 
crude oil per ton. Mining Tasmania 
shale costs $1.50 per ton; retorting, 60^. 
Spent shale good fertilizer. Analysis of 
spent shale: Carbon, 10%; volatile, 
1.1%; K, 5%; P, 0.19%; N, 0.17%; sol- 
uble material, 81.6%. Torbanite, found 


m Scotland and Canada. Some New 
South Wales torbanite yields 125 gala, 
per ton. Old shales contain less oil and 
more (NH4 )jS 04. Wood distilled: get 
acid; peat: get less acid; bituminous 
coal, still less acid. Distillate from tor- 
banite only slij^tly acid when distilla- 
tion begins and alkaline when finished. 
Describes Scottish products. Scottish re^ 
fineries produce 2,000,000 gals, burning 
oil; 5,000,000 gals, naphtha; 22,000.000 
gals, lubricating oils; 25,000 tons paraffin 
wax; 54,000 tons (NH4)tS04 per year. 
Australian shale (Blue Mts., New South 
Wales) yields naphtha, 8.48%; illumin- 
ating oils, 19.6%; gas oils, 15.87%; 
lubricating oil. 22.8% ; wax, 6.42% ; resi- 
due, tar and heavy oils, 24.65%. 

301- SIMPSON, LOUIS. Oil-bearing 
Shales. Canadian Min. Inst. Bull., 
No. 54, 868-873 (1916). 

Gives data regarding costs of mining and 
man\ifacture of shale-oil products with 
c.stimate of value of Canadian shales. 

302- STEUART, D. R. The Oil Shale 
Industry. Soc. C^em. Ind., SB, 774- 
76 (1916). 

The review of the shale oil industry. 
Four plants in operation in the Lothi- 
ans, Young, Oakbank, Broxburn, and 
Pumpherston. Total capital 3 million 
pounds; employ 10,000 men. One more 
plant at Philip.ston called Ross and Co 
Shale measures under carboniferous and 
are 5 to 6 ft. thick. Paraffin manufac- 
ture started in 1850 on boghead coal 
yielded 90 to 120 gals. Shale yield 18- 
45 gals, and 35-70 lbs. (NH4)iS04. Put 
through 3,000,000 tons in 1915. Shale 
retorted at mine to save hauling. Oil 
is then sent to refineries. Permanent 
gases used as fuel, Mond gas used for 
auxiliaiy feed. Ammonia liquors dis- 
tilled in vertical column, milk of lime 
introduced. Ammonia gas caught in 
HaSOt which has been previously used to 
treat burning oils. Sulfate precipitated 
from solution and crystals centrifuged. 
Gravity of crude 0.965-0880. Refining: 
fractional distillation and treatment of 
cuts with acid and caustic and sweating 
out wax from the heavy oil. Products: 
shale spirits, lamp oil, internal combus- 
tion engine fuel, fuel oil, gas oil, lubri- 
cating oils, paraffin, coke and (NH4)iS04. 
Acid carried down as black tar, pyri- 
dines, and unsaturated hydroca^ns, sul- 
fur compounds, phenols, and benzene. 
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Besides these, subsUince apparently held 
in colloidal solution and precipitated by 
acids. Caustic potash takoa down an 
black tar, phenols, sulhi-jihmol. and 
acids. Tar washeti fret' from acul and 
bumcil. 

303- WHITE. DAVID. Some Rela- 
tions in Orittin l>etwetn Coal ami 
Petroleum. J. Wadi Acatl. Sci . fl. 
189 ( 1916 ). 

General consideration of tlie<»rus (»f ori- 
ftin of cojil and ptMrol* um. and iin*'*enla- 
tion of relation.-hiiw latwetMi det'ree of 
nielamorphi.‘‘m of vanon- cixil'i au<l ehtr- 
acter of jietroleuiu found in same rririons 
with them. IMankton inijiart.H “fatt\" 
quality to eoals. If Plankton |>redominat< .s 
in a coal, it is a hojihi ad or oil nK-k. 
althouith if low m imner.d .Maliment^. it 
ifi type of eannel If a-h i- much higher 
it is oil sh.ile or hitumimui'. vlmjo Ktro- 
«ene shale of New South Wile-, vit'ld- 
iriK 87 'e volatile matt»r. i.- lienee true 
hoithead 

304- WI\( ’II ESTER. I)E\N E Od 
Shale m Xorthwe-t( in ('olorado and 
Adjacent Area-- V S (hoi Sur 
Hull, (C’onf nliutioiis to Eeontunie 
Geolntiv, Pt. 2» No nil-E. 139dOS 
(19161 

DexTihes nd hearing -hales of m cion 
Yen’ romfilete H* o|o);ie,il di-eu— ion UMlh 
U(M/loirieal -ecfioii'l aiul field fe-t- -how- 
itKi kind and eliar.uui r of proiluet,- 
Chemieal aniK-is )iu‘l'i<i< d Includes 
liood liihliotfr iphy on mefhods of mm- 
inc and di-tilimc oil -Irde- m Seotland, 
Kr.mce and New South Wale-. 

306-ALEEN. M A Eutuie Somee of 
Oil and Ga-filme, Wixirn Em:. 
Nov. 1917. p litO, (len Ell e Rev. 
’/. 73-77 (191S) 

Stati‘"tir.'< ^howln({ deeiea-e in pefroh uin 
Srotti«li indn>(r.v reviewed Rich ‘•hales 
protlnce 40 jtals per ton Thof'o worked 
at present produce only 20 pals j>er ton 
32 million tons of T’intaite can U- inmid 
in Utah, yield would be about 131 pals 
per ton. .Mso millions of ton.s of c.an- 
nel coal can be mined in thi- country 
if over profitable. Wouhl vield 30 to 60 
gals. Mr ton. Lippile.s, pi^sisible “ourcc of 
oil. North American tlmles expected to 
furnish oil in future. Nova Scotia and 
New Bninsw'ick shnle.s wull yield 40 to 
'00 gals. per ton. Ammonium sulfate 


67 to 110 lbs. per ton. Sltalc Uni may 
1h‘ profitably cnicktsl 

306--ANt4N. Shale Rds HoM Future 
Supply of (4il Nfit Peiiolcum News, 
19-20 tJan, 1917> 

(holopioal .survey n port a jMi^sibility of 
2t) 000,000.000 bbls of dude oil trom 
('ohirado yhnle.s and iH».s.-iblv nion' from 
1 t di l‘Xtmiat«d eo-t- per ton are as 
follow- Mimnp. $l(K), diAlilImp. 40t*; 
(NHi'.Sih. 4(>c Shale will run fioni 20- 
ftO pal- per Ii>n with I.VIS Ibw of 
(NIb'sSih (hi fia>m (Irieii River for- 
mation -hould be from l7-;i.’) Ur pravitv; 
.-liould vieM 6“12^» pa-olme, 2S-49'''c ker- 

0 - 1 III from ir>3-7 7'i par.dlin .Ap- 
pannlU no od m di.ale a- r\ ;di need by 
fit-h w tier -prmps with no oil coining 
fjoiii brfWM'ii -hair li dpi's. 

307 VNON 20 00(I.(K¥HKH) bbls Oil 
m Onr State .Await I )i-iilla1ion Oil, 
Pimi Dnip R. p. .'^7, 18 (Mav. 1917). 

tlirin Rner form. it ion hliale > ieldi« from 

1 - 90 pal- per toll In (htlorado alone 
20 0IKKMKMMK) bbb of oil await dl^l illa- 
tion iiid 300,000 (KX) tons (NH,V‘^t). can 
be ncoMCid ('o-t of inminp Scottish 
-hale I- ^1 (X> prr toll, co-t of di-lilliMg 
rtudi IfK* ]»er toll of >)i.ale. cost of 
'Nib' So,. 40 ^ per ton S^*oftl^h prod- 
iici- O) full pus u-ed in retorts, ( 2 ) 
nuj'hilii pa.-olme. and motor hpirit, ( 3 ) 
limp oil 1 1 ) mii rmediafr oil used for 
p»- ii.akiiip lubticatinp oil, ( 6 ) Holid 
piiairm ^ 7 ) -till pre;iH'. tSi still coke. 
'!• -tilf.iK* of ammonia Ea>tern dialea 
lie of rpper Diwoinan and bower ('ar- 
boiofi roil- Gives e\ti nt of bi ds 

308 NNON E\j>eriniental Plant for 

i|ir Extraciion of ( td fiom Shale for 
notation (’hem Met Enp,/^', 180 
'lib, 1917). 

('••mpiiiv I rected IbuulerHon nfort to 
I \fr ict oil for flofatiriu purpoaec. 

309 AN<tN (’old inuou-' Distillation 

of Oil Shale. Mminp Ain , 7/5, 3-i 
(Dec. 1917). 

( 'hrw Proress Wood placeil on fire prate 
of f hndrical »till 18 in in di ami ter and 
bm d with fire brick When woixl Ix*- 
coiijf « pood Ixal of I inbers, inhale crushed 
to pasj. 1 in “crmi f‘d into retort. When 
tir«t layer of f«hait' i#* ipmfrd retort is 
completely filled with raw hlirile. Gawai 
of coiiibuhtion Mtid distillation arc with- 
drawn through a pijH' inwrlcd in lop of 
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retort. Pipe leads gases to cold water 
condenser (ordinary steam radiator) 
where most of volatiles are liquefied and 
flow into small, cylindrical, galvanized 
iron air-cooled condenser. Pipe leading 
from* top of this condenser carries gases 
and smoke to small blower which de- 
livers gases and fumes to middle rec- 
tangular condenser unit. From middle 
condenser iincondenscd gases pass to left 
hand condenser. When fumes reach hol- 
low galvanized iron condenser they have 
temperature of the circulating water and 
exhaust from this condenser is little more 
than smoke. 1 ton shale yields barrel 
of oil by this proce.sa. Blower provides 
suction which draws outside atmosphere 
into burning shale on grate. Blower 
driven by gasoline engine. 

310 — anon, (hisoline from Oil Shales. 
Chem. Met. Eng., 10 , 71-72 (1917). 

Discusses reports from Geol. Survey. Oil 
yields 15% gasoline by ordinaiy methods. 

311 — -ANON. Colorado Oil Shale Fields 
are Vast. Oil Gas. J., 10 , No. 29, 32- 
34 (1917). 

States future economic position of shale 
oils. Quotes D. E. Winchester. Dr. Day 
mid E. C. Woodruff to prove that quan- 
tities of good oil can be obtained from 
shales. Gives estimates of costs and 
profits, including dye manufacture. 

312 — ANON. Gasoline from Oil Shale. 
ClK'm. Met, Eng., 10 , 71 (1917). 

Short article dealing wath .shale possi- 
bilitie.s in United States as discussed by 
U. S. Geological Survey. Also shale pos- 
sibilities in South Africa as expre.ssed by 
South African Mining Journal, August, 
1916, page 460, and October 28, 1916. 

313 — ANON. Scottish Oil Shale In- 
dustry. Engineer, 120 , 221-222. 274- 
275 (1917). 

Deals with characteristics and general as- 
pects of industry. Describes working of 
shales in Scotland. 

314 — ANON. A New Source of Gaso- 

0917) ^ 

General infonnation on Colorado shales. 
Description of Scottish products and 
map with locations. Wyoming and 
Colorado shale yield oil containing 20% 
gasoline; 18 lbs, (NHOm. Govern- 
ment has taken 45,000 acres oil shale land 
in Colorado leaving 55,000 acres for pri- 


vate^ individuals. This has all been 


315-ASHLEY, G. H. Oil Resouren. 
of the Black Shales of the 

Tests on samples from Indiana, Illinois 
Kentucky, Ohio, Pennsylvania, Tenney! 
see, and West Virginia. Include.s also 
some cannel coals. Most of shales tested 
yield oil but yield is usually low. Knor- 
mous quantities of shale in the.se state,«« 
Indiana alone could produce 100,000,000 J 
000 bbls. of oil. Probably co.st of oil 
from these low grade shales would be 
$450 per bbl. 


316-BEVAN, THOMAS H. Scotland’s 
Shale Oil Industry. Mining Am. 
76 , 9 (1917); Petroleum World, 16 
115 (1918). 

Gives products and method. Shale dis- 
tilled in 1916, 3,500,000 tons. Oil pro- 
duced 300,000 tons or 80,500,000 gals. 
Motor spirit 660,000 gaKs. Naphtha 
4.840,000 gals. Burning oil 22.000.000 
gals. Gas or fuel oil 13,000.000 gals. 
Lubricating oils 11,000,000 gals. Wax 
27,500 gals. Ammonium sulfate 59,400 
tons. 

American and Russian competition 
caused many shale companies to cease 
operation. Many improvements ir re- 
torting and refining. Good oil shale can 
be distinguished by brown streak, tough- 
ness, and ro.sistance to disintegration by 
weather. Proiluces shale spirit or naph- 
tha, sp. gr. 0.66 to 0.75 at 60° F.; burn- 
ing oil, sp. gr. 0.77 to 0A3; gas or inter- 
rnedinte oils, 0.84 to 0.865; lubricating 
oils, 0.865 to 0.895; paraffin m. p. lOCl- 
130° F.; still coke and grease, still gases, 
sulfate of ammonia. 


317 - BROWN, J. L. Oil Shale Industry 
of Scotland. Coal Age, 12 , 401 
(1917). 

Discussion by B. Gibson, above reference 
pages 292-306. Short description of Scot- 
tish mining methods. Mention of prod- 
ucts. Linlithgowshire yields 34% of total 
output of shale oil. I’wo seams of shale 
here, Broxburn, 6 ft. thick. Wee shale, 
7-8 ft. thick. Seldom any fire damp m 
mines, considerable quantity of black 
damp. 

318 - DAY, D. T. Believe Shale will 
soon make up Deficit in Crude Pro- 
duction. Oildom, 7 , 556 (1917). 
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pNCtMlioD of preoeiit ehort^ of 
m Mid pocmhility of avoiding it. Dii- 
cunion 01 shalea as poemble supply. 

S1^-P0RBES.LJ-:SLIE. WM. Hun- 
dreds of Millions of Tons of Oil 
Shales. Petroleum World (Ix)ndon), 
74, 61 (1917). (Taken from a paner 
'^A True Oil Field umler Knglanu,”) 
Karh ton of Norfolk fihale.'* contains 39- 
40 gals, of oil. Thn'o quarters w free 
oil and requires tempeniture of only 
350* F. for e.xtnioMon, fJive.s some geol- 
ogy of English shale bi ds. 

320~r.KOHnE. it n (\ilorado Oil 
Shale Resources. Mining Am,, 76, 
8 (1917). 

Popular article on oil .oliale prtsMhilitics. 

321- HENI)i:HSf)N. .1 RelTton Suh- 

divi.‘<!on. Hull. 18, New Zt^aland 
Oeol.. Sur. p. 223 (1917 k 

322— HKiniNS. K. M. Sliale Products’ 
Possibilities in Industrv, Mining 
Am., 7/5 (1917). 

Colorado. Utah. Nevada and Wyoming 
shale yields 15-80 gjil.^ oil and 15-30 llw. 
(NH^ijSOi p*'** Recently in Scot- 
land one year s run gave iSO.flioo tons, or 
77,900,000 gals enidi*; and 57,000 Eng- 
lish tons (NH,i*S(),. (’riale oil distill^ 
to drj’ue.*^ an<l coke left in still com- 
pressed to hard electric carlMin a-ed for 
making arc light carbons. Siuentista and 
capitalist.s niu.-t ^\ork together for de- 
velopment of shale oil indu.strv. 

32»-PHirJdPS. W. H IVs.is Shale 
Oil i.s Known to Ik‘ Hicli in Gaso- 
line. Kero.sen<‘ an«l Hv-Product«. 
Oil, Paint, iJnig Rep., Ul, No. 17, 
ID (1917). 

Note on oil shale and lignite of Texas 
a« a source of mi, (NH^tv^Sth and gaa. 
Di0CU8se.« itJi place m inrrea.*ing «tate 

wealth. 

324~WAGNER. P. a. Mineral Oil. 
Solid Bitumens, Natural Gas ana 
Oil Shale in South Africa. S. Afri. 
J. Induatriea, 3, 29 pp. (1917); Rev. 
Gcol., 1, 356; C. A., W, 3810. 
Occurrence of oil Hhalc in British South 
Africa ia descril^ed, Fonner existence of 
flomo petroleum indicated by veina of 
coal-like aubetance in certain localitioi. 
Terms pseudo-anthracite and pwudo- 
ooal are proposed for this material. 


m 

32e~WILUAMS, M. V. Oil Sltalea of 
Southwest Ontario, (’’an. Ocid. Sur- 
vey I>ept. MiDes, pp. SOhNSSE 
(1917). 

Oil shale.s of the IVvonnm series. Hamil- 
ton formation, color dark gray, black or 
bn’iwn. Out-crops at urn tli west extremity 
of Kettle PtHiit. occurs above and ex- 
lernln below water level ('leveland sliaUni 
oulcmp on n(*rth bank of SydenImne 
River. Outcrop exti-mls from Iwdow the 
water level to 10 ft. above. Nitrogen 
content 013-OMUr. iMpiiv.alent to 15 Uw, 
(NH.),S 04 jht long ton, or 13 llw per 
shuit (on. ('ominen'ial vield about Ki- 
ll llw. per ton. No distill.itmn t('s1> but 
approximate analysis slutus 10 Imp. gals. 
IH‘r ton. 

Cleveland shales 032''r Nt. >fp. gr 2.6, 
l)l^tlllatlon t»’s( on 15(K)-grain samjde to 
65-t"(*.. 1 I cu ft or per ton 050 

eu ft ; Oil, 18.5 grtitns. or 3 Imp. giiU 
|wr short (on; sp. gr of ml at 22* 
0808 

327" WINCIIKSTKH. DEAN E ()il 
Shales of the United Stat<'s. Econ 
Geol . /^. 5(Vi-51H (1917). 

Oil shales in S range from Deviiiiian 
t<i Eocene ng(‘ Green river aliales in 
EiM’ene, Gmid shales an* bl.ack or brown 
and flexible, as di-tinguished from brittle 
earbon.ieeous shah- Shale of rarlmnifer- 
oiis formation m Kentuckv and Illinois 
vn Ids 2tl g.'ds or less of oil Shales in 
Ujilorado and Wvmntng scatu^red through 
about KK) ft of strata. 6 ft or mote of 
whieh will >ield iimre than 40 gals, of 
Oil, ran be found most aiiv place. ShaleN 
showing little vegMable eontent eontam 
but little oil and tho.^' showing a givat 
deal contain more ml. y«'t oil apparently 
dms imt come from vegetable remains. 
('iuiiiingham-< Vaig's theor>', ther«-forc, 
not corriTf. babomlory tlist, illation givm 
I5'r giutoiine (175°), 337c’ kenisene 
(300°), with panitlin as high os 921%; 
asphalt, 2%; S. 061%; N,. 1 7% . Vis- 
cosity of oil laars no n hit ion to spi*- 
cific gravity. 

Rcviowii Hi'ottish <iis! illation methods. 
Believes nitrogen bfsjicis will 1 k» recov- 
ered for valuable dyes. 

328- WIRTIIMAN. FREDEHIGK 0. 
Petroleum Shales. (*heni. Met. Etig.i 
437 (1917). 

t>iitlim« commercial iKi«*jbilitn‘s of 
Given River abalea. Bcoltiah yiclda 18% 
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of oil and 2% of (NE,)£ 04 . Colorado 
shales yield 42% of oil and 6% (N^)jr 
S04. Enough shale in Colorado to yield 
20,000,000,000 bbls. of oil. Would expect 
shales to yield per ton as follows: 2 lbs. 
benzol; ^ lb. cre.sol; 1.4 lbs. phenol; 
5 gals, gasoline; 25 gals, burning oil; 
10 lbs. wax; and 100 lbs. (NH4)aS04. 

329-ABRAHAM. HERBERT. Pyro- 
bituininous Shales. Asphalts and 
Allied Substances, 158-164, New York 
(1918). 

Pyrobituminous shales divided into two 
classes: (1) Asphaltic pyrobituminous 
shales in which asphaltic pyrobitumens 
(elaterite, wurtzilite, albertite) are asso- 
ciated with shales. (2) Non-asphaltic 
pyrobituminous shales, in which non- 
asphaltic pyrobitumens (cannel coals, 
lignite or bituminous coal) arc associ- 
ated with shalc.s. Following means for 
differentiating: (1) by pyrobitumens 
found locally, avSphaltic bitumens would 
indicate asphaltic pyrobituminous shales 
similarly, non-a.sphaltic pyrobitumens in 
the vicinity would indicate non-asphaltic 
shales. (2) By as.sociatcd fossil remains. 
Vegetable fassils indicate non-asphaltic, 
animal or fi.sh indicate asphaltic. 
(3) ICffect of heat on solubility: On 
heating in closed rctort^s to 300-400® C. 
asphaltic bituminous shales will depoly- 
merize and become more soluble in car- 
bon bisulfide. Non-asphaltic remains un- 
affected. (4) Percentage of fixed carbon 
and oxygen, percentage of fixed carbon 
2-25% in asphaltic pyrobitumens. Per 
cent of oxygen less than 3. Per cent 
of fixed carbon in non-asphaltic 5-50, 
per cent of oxygen 3-28. 

Chapter givc.s location of various shale 
deposits of world. 


Steuart ooiamea product reaemblinr 
crude shale oil by destructively distillinS 
mixture of lycopodium spores and clay 


331-ABRAHAM, HERBERT. Shale 
Tar and Shale Tar Pitch, .\sphalt 
and Allied Substances, 216-224 
York (1918). ’ 


Description of oil industry in Scotland 
Mineral mined and hauled to surface’ 
passed through breaker. Breaker con^ 
sists of number of toothed iron rolls 
revolving in opposite directions. Shale 
passes from rolls to retort. Retort con- 
sists of four vortical cylinders mounted 
together with common hopper ahfjvc 
Upuer portion of iron, lower portion of 
firebrick. Distillation takes place in 
upper part, of retort, at 900® F. Shale 
then raised to 1300® F. in lower portion 
.steam injected and NH., produced! 
Modern retorts e.ssentially of four type.'j- 
Pumpherston, Young and Fyfe, Fhmder- 
son, and Del Monte. Vapor from retort 
passes through economizer and then to 
air condensers, then through .scrubbers. 
Permanent ga.s burned in retorts. 

Product.s: (1) Non-condensible gasc.^, 
3000 ft. per ton. (2) Ammonia liquor, 
yielding 45 lbs. (NH4)^()4 per ton.. 
(3) Shale tar, 25 gals. (4) Light naph- 
tha, 2 gals. (5) Spent shale, 80-8,5C'r, 
containing 2^5% of carbon. Aminoni-a 


separated by heating with steam at 20- 
30 lbs. pre.s.surc in tower still; caught 
in H2S04. Tar distilled and separated 
into various products. 


332-ABRAIIAM, HERBIORT. Data. 
A.sphalt and Allied Substances, p. 57. 
New York (1918). 

Increase in solubility of shales upon heat- 
ing given in accompanying table.* 


% Before Temp. 
Heating ® C. 


Posidonomya shale from [250 

Reutlingen 0.6 ^300 

400 

Menilite shale from [300 

Strzytki, E. Galicia 0.85 350 

350 

Shale from N. S. Wales, 1250 

Australia 1.4 1250 

Shale from N. S. Wales, J300 

Australia 1.4 ) 300 

Shale from N. S. Wales, [400 

Australia 1.4 • 400 

400 

400 


Soluble in Benzol 
Duration After Heating, % 
24 hre. 0.34 

Additional 24 hrs. 3.24 

“ 24 “ 0.00 

hr. 1.21 

Additional hr. 0.70 

“ 24 hrs. 0.40 

2 days 1.33 

Additional 8 days 073 

2 days 28.5 

Additional 8 days 7.8 

1 hr. 4.9 

Additional 2 hrs. 44.9 

“ 2 “ 5.4 

« 2 « OD 
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S8$-ADKINS0N. H. M. Oil Shales of 
. Utah and Colorado. Sait Lake Min* 
ing Rev., iO, No. 8, 22*25 (1918). 
Discussion of prct^ent oil situation anil 
.govemment bureaus’ activities in oil 
siiaie, possibilities of working shule, and 
discussion of Scottish practice. 

334-ADKINSON. H. M. Colomd*) and 
Utah Oil Shale. lUiIrotul Red Book, 
35, 5-7, 9, 11, 13. Sept. (1918). 
Uintah Ba''tn ino.-'t important oil .nliale 
field liccause of neaniess to railroaiU luid 
Uraiise of exse with which ^hale may 
lie mined. PriMluctioii of oil from shale 
rt‘auires gn*at initial cxptmditiiii- for suit- 
jiblo plant. If our shale can he mined 
for 6()< per ton hii.siness will pay hand- 
some divnlends. Oil suml.s mentioiu*d. 
Gives history of oil shales m the U. S. 
and Scotland. 

336~-AL1)I:RS0.\, V. C. Th.* Oil shale 
Industry. C^uart. C*ol Selua»l .Mino, 
J.i, No 2 (1918); R.ulroud Red 
Book, M, 15-21, Apr. I191S), 
Hulh‘ttn devoti'd to sliahv* and uu'ludes 
description of nature, origin, etc Aho 
description of Se<ii(ish shale oil in<iu‘'tiy, 
oil .shales of ('ana<la and otlar foreign 
count ru‘>, Detaileil di'-cusvion of ('olo- 
rado oil shale possibilitu .•*, including 
opinion.s by variou.s government othciais 
and oil .shale men. 

337 — ANO.N Develoimient of Oil Isliah'h 
to be (I?-eat Industrs. Silt l,!ike 

Mining Rf V , Xo. 5, 25-2S (19ISi 
A general diM’U.viion of oil "hale indu-try 
a.s developing in C'olot ido and ri.ah. 
Rnormoiis (piantif ie.> of *.11 ih ava.lable. 
Impo.ssible to state value of ^hal'■ i.uul 
but e.stmiates it will yield llO.OtX) tons 
of shale per acre Probable jirofit pt-r 
barrel of oil, $6 75. (^ue^tKin a> to 
whether ScottL^h retort will lx* -uitalih* 
for the.se shal*'.s. 

338 — ANON. Oil from Shalf‘ Ibx k Kng. 
Mining J., /W, 419 (19IS). 

Oil shales m Utah, Colorado, Wyoming. 
Are heavier than coal, sp. gr. 16 Con- 
Uun 50Vc ash. Goixl coal Ci»ntains less 
timn 107c ash. Some shide make*- 2 bbls. 
oil per Ujn, 

339 — ANON. Oil DepowitH in Kngland 
and Walcfl. Iron and Coal Tradea 
Rev., 97, 542-671 (1918). 


Principal shales in upper part of Kim- 
nioridge clay but their pri'xnce must 
not l>t» aKsunied in aJ) outemps of tbat 
formation. Kininieridge shales co^t more 
to di.siill than Scotiish and pnxhictrfi 
may be ii.sed only as fuel Kimmeridge 
bl.ickstone contains large amount 8 
W. T. Audei>on wiys that Ileyl and 
Manstield exaggerate \ lehl olitaiiied from 
Kimnierulge sh!ilt‘.s C)!] iliMillate of this 
n gum contains 5 12 to 7 20^'; S, AmilyMS 
of Kimmeridge shale at I.ineoliishm* : 
N H,. 0 65-0 66*^ < ; ( N 1 !« ) »Si ), |n r ton 
slude. 4 5 to 5h lbs {0 194) XV } ) ■ lu avy 
oiN. 3 to (kPi ; light oils, 2 75 to 3 2^’«. 
\ield pn- ton shale. 1.3 to 10 4 gals In 
\ohime 7 of SiMvial Reports on the Min- 
< lal ReMuireis of (ireat Hntam i'* lemaik 
that diM-oMTv of mineral oil in Ghat 
Hnt.iin is tiivial in importance because 
amount is so •.mall. All giujuini* urur- 
n nee-, an' finni catl)onifrrous rocks, 
majontx from coal imitsures In ('iiin- 
biilaiid iHTurrence of iiaturd paraffin 
ii conled. but vield has practically ceased, 
In siiikmg shaft m coal mine it Pnors- 
l« e Shropdiiie, rocks were ko chargial 
with pitrolium that sliaft turned into 
i.ii well Preent supply much rleenaised, 
tines liM-ation. occuirerice. ('Vteiit, geol- 
*»gy. ;ind value of all known (XTiiriences 
of pdiohum in Kngt.and and Wiih'S 

341 .Won, Shale Oil in Pninsvlvania. 
N itur.il (i.is (i.'isohne ,J . /i?, 381-5 
0918) 

Short di^rii.-ioti of production of “coal 
oil in Poiiii'.N Ivani.i before days of nat- 
ural eKcurring <*il I.asf plant to Ih* 
dir.en out b\ pe'troh um wellri was (‘an- 
ii«li«»ii Hi.ner ('o. which openiteil until 
ls72 l*«fiii«\ h.iiiia (Iiologieal Survey 
pl. liming lo do more woik on Penn.sy|- 
\.in!.i shahs. ‘ 

342 A NON Will Shale (iive Us Oil 
and (Iruoliiie m Piaelically IJnlim* 
m <1 Qn.intiin'M? Manufacturers’ Rec- 
ord. 7U 8.5-80 Sej.t 5 (1918). 

Attiele gning information as to poMi- 
bilitie- of sh.ik- iK'ing uwxl Us Source of 
oil I’mler c«‘Main higii piiee-s and short- 
age. fhile can Ik* <lii>t.‘ndrd upon to 
"Uppiy demamJ. 

343 ANtiN. A Niw British Oil Indus- 
try. Nature, JW, 500-.507 (1918). 

till poHsibiiities of Kngland diHCuaacd by 
Cniiiiingfiam-Cniig, Dr. Diiosian, &oa 
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Dr. F. M. Perkin. Sources include oil 
shale and cannels. 

844~ANON. Uteh Oil Shales. Salt 
Lake Mining Rev., 20, No. 13, 26 
(1918). 

Pointed out by Andrew H. Northrup 
that Utah shales are more extensive and 
much richer than those of Colorado. Dis- 
cusses commercial possibilities of Utah 
shales. 

346— ANON. Scottish Mineral Oil In- 
dustry. J. Soc. Chem. Ind., S7, 467 
(1918). 

Outbreak of war caused renewed prom- 
inence to be given to shale oil industry 
of Scotland. Number of companies de- 
creased from fifty in 1860 to six in 1918. 
Principal products of industry: motor 
spirit, naphtha, burning oil, free oil, gas 
oil, oil, paruflin wax, and sulfatt; of am- 
monia. Wages chief item of cost in 

f )roduct.ion. Slude minei*a’ \va^es regu- 
ated by wages paid in coal trade. If 
high prices of coal hold, shale companies 
may experience financial difficulties. In 
last two or three years, oil of illuminat- 
ing grade has been in demand us power 
fuel for motor fishing boats and farm 
motor trucks. Farmers having had prac- 
tical experi(;nce in use of sulfate of 
ammonia, demand may increase in pro- 
portion to supply, thus keeping up price. 
Sufficient shale for many yeam’ develop- 
ment. 

347— anon. Future Oil Supply Prob- 
ably A.ssured by Resources of Shale 
Deposits. Kng. News, 81, Sup. 167, 
Oct. 17 (1918). 

Shows ample oil reserves in oil shale 
depasits. 

348 — ANON. Oil Shales of the West. 
Salt Lake Mining Rev., 20, No, 2, 
23 (1918). See Abstract 379. 

349 — LEACH, L. W. Pro<luct8 Obtained 
from Od Shales. Mining Am,, 4, 
April (1918). 

List of prtaiucls possible to obtain from 
shale oil. 

361-BOWEN, C. F. Phosphatic Oil 
Shales near Dell and Dillion, Beaver- 
head Co., Montana. U. S. Geol. Sur. 
Bull., No. 661, 317-320 (1918). 

362-BOWEN, RICHARD. Distillation 
of Coal and Shale and the Profit- 


able Treatment of their Residue* 
Petroleum World, 16, 119-121 (19iS’ 
Article on saving of waste fuel producU 
m general, with special attention to 
methods applied to shales. First 50% 
of oil distilled much more cheaply than 
jast. Suggests leaving % to % of oil 
in spent shale for fuel purposes. 


363 — CAMPBELL, A. E. Paraffin Wax 
and its Manufacture. J. Inst. Petro. 
leum Tech., 5, 109 (1918). 
Complete description and discussion of 
manufacture of paraffin wax, with bib- 
liography, large part devoted to the 
manufacture of wax from shale oils. 


364 — CARNE, J. E. Occurrence of Coal 
and Kerosene Shale in the Baeraini 
and Widden Valleys, Goulbum River 
District, New South Wales. New 
South Wales Geol. Survey Dept. 
Mines Rept., pp. 155-8 (1918). 
Brief report on shales of Goulburn River 
District. 


366 — CHASE, R. L. The Oil Shales of 
Colorado. Mining Sci. Press, Jlo, 
445-6 (1918). 

Oil shales occur northern Colorado in 
MofTat, Rio Blanco, and Farfield Coun- 
ties, covering an area of 2,500 sq. mi, 
and reaching maximum thickness of 
2500 ft. ShaJe.s horizontal and inter- 
bedded with thin stmtii of sanilstone; 
shales vaiy considerably in oil content, 
that of the richer beds varying from 
10-90 gal.s. per ton. Many beds yield 
17 lbs, of (NH 4 ) 2 Sth per ton. Map of 
Colorado shale area. 

366 - ^CORYELL, P. C. Bituminous 
Shales of Colorado. Mining Am., 
77, March 16 (1918). 

Colorado shales first thought to yield 
worthless oil. Steam shovel cannot be 
universidly or even generally used for 
mining shale because of thick over- 
burden. Young and Beilby, and Hender- 
son retorts are best types. 

367 — CROSS, ROY. No Gasoline from 
Shale, Expert Says. Nat. Petroleum 
News, 10, 4246, Jan. (1918); C. A.. 
12,762. 

Shale oil will not make satisfactory gaso- 
line without excessive refining losses; it 
is commercially adapted for fuel and 
illuminating purposes only. Only suo^ 
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OMtful «hile operatiooB are now in Scot- 
land where leee than 2.000,000 bble. of 
riiale oil produced in 1016 by 8ix com- 
panies. Cron’ examinatiouB show that 
average good shale available in Colo- 
rado will yield 54 gala, per ton; this 
alone will not be profitable, but ton 
of shale will also tneld 34 Iba. of 
(NH 4 )^«, which will make industry' 
attractive. Expected return from com- 
.mercial exploitation of Colorado aliale: 

Proceeds per ton: 

64 gala, oil (405 Iba.) . . .ri.TO (191S> 

34 IbH. (NH.im $5.16 

Costa per ton calculate*! to 1 m' $4.34 
for 1918. Little praMjx’Ct that hhale oil 
will replace petroleum m near future 
for any uses but as fuel oil. 

368— CtJNNlNC.HAM-CHAlC.. E. H 
Oil Protluoing lJep<iMtH of the Hrit- 
ish Empire. Petroleum Rev., ,iii, 
373 (1918). 

Article pointing out the possibilities of 
oil in the British Empire. DiM'usst.s 
shales and torbanites as most likely 
source and lieserihcs shale d*‘posit^ of 
Canada, Auslralui, New Zi'alaiid. aiul 
Africa. 

36^nAY. D. T. Oil Shale Possibilities 
with "onie Histon*. Salt Lak** Min- 
ing Rev., UK 23-25. Mar. 15 (imSi 
French shales yiehi 14-16 gals oil per ton. 
Scott wh shales 24 gals, and ,30 lb**. NIL 
as (NHjjSOi, get 20';r inon- for prtsU 
nets than would at Di iner. Y’ields 10- 
50Ye prolit. 20.000.000.000 bbls. m Colo- 
rado shales, 2.000.000,000 bbU. of whnli 
is gasoline by ordinary' refining iiieiho<ls. 
l^tah liaa as much. Colorud*» .•■houhl 
produce mOOO.OOO tons (NlL)..SO,. 
8<;otlund mines at cost of $1 2.'i jK'r ton. 
Profit in Colorado .‘•hales if mining can 
lie tione at 60i? i>er ton. 

361-IX)NOHUE, .J. L. Diffennce be- 
tween Saturated Oil Sand and Oil 
Shales. Salt Lake Mining Rev . 

No. 2, 22 (1918). 

Oil in oil .sand is wrupp«*<l nlxait each 
particle and can l>e removed by wash- 
ing with solvents. tJil does not exist in 
oil shale blit must lie fonned by d<*stnic- 
tive distillation of a complex inuteriul 
of an organic nature. 


3e2-nORSEY, HAOER. Shalft Awum 
Oil Supply fur Several Gcneratioiui, 
Kng and Mining J , Jan., 1918. 
Stales m the lb S the industry is in 
Us infancy. 

363>-ED1T0RIAI,. Petroleum in Colo- 
rado. Eng. and Mining J.. UMi. 413 
(1918). 

Petroleum resouriNs of state *les<rribo<l. 
Oil .‘•hale cousidt'it'd as a potential 
source. 

364-E(;i-OFF. GPSTAV. and MOR- 
REIJ„ J. (’’ Supply of Oil Avail- 
able from Slmle-s, Oil G.is 17, 
Aug 9, 46-48; Aug. 16. 42, 41, 46; 
Aug 23. 45-48 (1918) 

Anal\xH of shales, ciinru’l coals, and 
biiiofone Details of ongin of 
Icum. Oil may 1 m‘ tlisHolved from Muno 
"hales by carlxm bisulfide. lH*n*o|. etc. 
MicHk-copic evaniinalion ri'V*ah‘d yel- 
low IhhIu-s in shale calh d kerogim, and 
yi« Id of iul IS proportional to tlii ir num- 
Imt. Di.-lnbufion ami huhI*' of occur- 
rriM’e of sliah's over World. Tnatnu'iit 
of shah* in r< torts During retorting, dis- 
tillate of oil and water was culh^ctHl 
< v('r\’ IIK) cc I'n**! to *listjll 160 
per hour Gravity of oil nortion in first 
fraction higher tli.m in the Hf’c«m*l and 
third portions, after then gravity lu- 
«r*’iie<*d again. 

366 GALLorPE, ,I n. The Extrac- 
tion <»f Od from Shales. Mining Am., 
77. 6 .and 16 (19IH). 

Euiop* -til metlKMlrt not best for United 
.Si.ite- Shale mu."! lie heuttd gradually, 
Mailing with very low heat :irul incnvis- 
iiig until eml of diftillatnm peruMl to 
fccure maximum amount of b<{uid hydro- 
«ailH)te<. Ea*h dcgiee «»f heM generales 
♦lilTennl gas, thus n*a>on for gradual 
jM.iimg. Steam <hKW mU increase oil 
>i«ld but s.ives valuable tpiantity of Ni. 
^At^-nMVl■ tests made recently uaing a 
-\"tem of fmetmnating tails, apparatus 
h.ixing N-ries tif parlitioua to H’pamte 
an<l k'*t*p gaw'ji ap.art along line of travel 
"hale from *ntranc(‘ to exit, groui)- 
ing and fractionating oil into tliffemit 
puts No steam n*Md. Ibavy oil, 4(P)(i» 
«if wliol« ; gmv , 20' Be.; intennediat-e, 
gr 2S Ik* ; lightest, 34'^ Ik'. 

t’a.-f in»ii fumataa of Fninee not ftbl« 
to withstanil high heat of Si'Ottiali ro- 
ttrtia. Progressive distillation ending at 
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high temperatures noticeably augnUente 
yield of oil from shale of Buxieres and 
d’Autun. 

366- GRABAU, a. W. Relation of the 
Oil Bearing to the Oil Producing 
Formation of the Paleozoic of North 
America. Bull. 1, Geol. Soc. Am., 
92-93 (1918). 

367- GREMPE, P. Scifenfabr.. 38, 
597-8 (1918). 

Popular article tracing history of oil 
shale activity in Germany and Scot- 
land. 

368~GUTTENTAG, W. E. Petrol and 
Petroleum Spirits. London, 1918, 
p. 49. 

Brief de.scription of Scottish industry, 
with discussion of properties of typical 
motor spirit of 167° C. end point. Total 
production of light distillates under 
heading of naphtha from Scottish oil 
industry given as 5,000,000 gals, annually. 

369-HALDANE, J. S. J. Chein. Met. 

Soc., S. Africa, 10, 1-6 (1918). 
Results of experiments on dust inhala- 
tion. Shale and coal dust are harmless, 
and detach epithelial cells on which tliey 
alight, becoming eliminated from the 
system. Crystalline silica, on the other 
hand, as well os other crystalline com- 
pounds, is cumulative. 

3'7J^^HALL, W. a. Gasoline can be 
tj^ken from Oil Shale. Nat. Petro- 
leum News, 10, 50, Mar. 20 (1918). 
Refute arguments of Dr. Cross that no 
gasoline, can be obtained from oil shales. 
Only 2-3% gasoline made from Scottish 
siudes because oil trade was well estab- 
lished before gasoline became important. 
French .‘^hales yield 15-18% boiling below 
11)0° CL Yields 70-130 gals. oil. Scottish 
shales 16-23 Imp. gals. American shales 
could be handled at low temperatures and 
less cast. Scottish use high temperatures 
to get (NHJjSOi (lower zone of retort 
1500-18()0° F.) Long time and low 
temperature runs yield saturateil prod- 
ucts. Scottish shale gasoline satisfactory 
motor fuel. American shales 3-6 times 
as rich as Scottish shales. In Scotland 
mining cost 4s. lOd. per ton. Shale oil 
contains 24% of excellent lubricating 
oil. Lamp oil 12-30%. 50% gasoline 
could be obtained by cracking. 


372-:HALL, W. A. Cracking of Scot- 
tish Shale Oil. Petroleum World 
16, 337-340 (1918). 

Shale oil must be cracked if gasoline 
in quantity is produced. French shale 
yields 15-18% gasoline. High tempera- 
ture process used in Scotland. Low tem- 
perature process now being studied in 
Fmgland. Slightly more expensive but 
will increase value of products. Retort- 
ing is, in a way, cracking. Shale oil, 
while not so valuable as Pennsylvania 
crude, is certainly more valuable than 
California or Mexican oils. Shale oil cun 
be successfully cracked. 50% gasoline 
can be recovered from shale oil. 

373~H0SKIN, a. j. The Oil Shale 
Industry. Mining Sci. Press, 116, 
509^16 (1918). 

Discussion with illustrations of areas of 
oil-yielding shale in Colorado, Wyoming, 
Utah, ami Nevada, under captions. 
Geology of Colorado oil-shale area; 
eharucter and varieties of shale; mcthoils 
of di.stillation : fractionization and yield 
of gasoline, kerosene, etc.; prospective 
(h'velopinent; costs of operation; by- 
proiluets; property rights; a nianufac- 
lunng industry. 

374~H0SKIN, a. j. The Oil Shale 
Industry. Western Eng., 9, 191-198 
(1918). 

Great activity noted in industry in Colo- 
rado, AVyommg and adjacent territories 
Map of DeBcquc region given. Oil 
shales of that region in Green River 
formations. Oil not present as petro- 
h'um but is produecd when shale is dis- 
tilled. Good oil shales di.stmguishable 
from othei-s by darker color, less grav- 
ity, and less weathered. Varieties: 
“papi'r” and “massive.” Paper shales 
yield more wax. Methods of distillation: 
many researches devoted to method of 
(li.st illation. Henderson, Young, and 
oilier Scottish types proposed. Numer- 
ous American processes being worked 
out. Products: DeBcque shale, 17%% 
crude oil, which tests as follows: 13% 
gasoline of 45'’ Be. to 150° C.; 38% kero- 
sene of 50° Be. to 300° C.; 47% residuum 
of 16° Be. to 400° C. Another test by 
a Kansas refinery: 48 gals, crude of 
31.8" Be. to 360° C.; analysis as follows: 
15% benzine of 55° Be. to 102° C, 10% 
distillate of 41.7° Be. to 132° C., 20% gas 
oil of 34° B4. to 194° C. Cost of equip- 
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meat, lOO-toa pUot, $50,0004500,000. 
Mining at first will be cheap because 
shale exposed. Cost of operation: Cnish- 
jng, from 745^ per too; mining on 100- 
ton basis, .40-50C per ton; uinlerground 
niinmg, 20< more. Distill.iiion, 124.V 
per ton. Fuel all obtained from ^halc 
either as gas or by burning ^h:de. 

375- -JKNSON, J. B. Kluction Od 
Shale Process. Salt Lake Mining 
Rev.. :} 0 , No II, 23-2ti dlUS}. 

Discussion of development of ^h:de work, 
adaptability of fcH;o^tl^h inetluMl to 
American ."hales, quality of fhales .‘in*! 
a description of Jenson horniontal retort 
or eduction plant. Di.scu.v-e> neetl of 
cracking. 

376- dONIvS. J. B (’olorailo, Utah, and 
Nevada Oil Shale"’ Oil J , /o*. 
Mar 28. :i8. Apr. 11. IS (lOlS) 

Histon' of Scotti."h ^hale oil indu'fry 
and aiiumnt of product" for lUIO lh\i- 
dend.s 10-6(V/i on inv(*"ted c.ipital d9.- 
000.00().(XK» bbl". oil in t'olorulo "hale." 
Local um and extent of American "hah." 
Much rich >hale i.s "o oveilitmh iK d 
with r<K'ky niaterial (hat nnniinr ••ti."ts 
prohibitive Ulko, Nevad.i, ^h.lle" are 
near ."Uifucc and chw to tran-piiilalion 
faciliti(‘S. ('o"i" of Scottish an«l .Aimri- 
caii shale oil luoduction computed Tell.s 
how oil IS produced (jives iiuiiiIm r of 
plant" and location." Shah- from Ut.ih 
Co.. Utah, Niehhd 110 gals jm r ton 
Elko shale volatile, Jl 0% . SilL, .'i2' V . 
Ahth, 7,4?.; FeAh, .'io'.’J : (att. 28"., 
MgO. Old; N„ 0.3d Ibcoxeied aO 
gals, oil per ton (Jood grisoliiw' connnt. 
large amount, high melting point pir.dim 
wax. Large per ctuii. lubricating oil givi." 
greater relinmg -xalnc to shah- oil than 
to wi ll oil. fia". 2(KlO-l,300 cu ft p< r («»n 
Anjilvsis of ga." Ct) , 20.7d ; <( . 1 Id , 
CiH,; 3 Id ; IL. mad ; CO. oOd ; CIL. 
4027c; N,, 1337r. Heating value. f)07 
B.T.U. per cu ft. or 1.030,3.50 BTU. 
})er ton of ."h.ilo. Spent "hah made 
into paint pigment, .silica for ceiurnl 
42 gals, oil per ton shale IVolit on 
l(X)-ton unit e."timated a." $4A0 to $5 44 
per ton. Larger the unit the l.irgi r the 
profit. 300-10(l0-ton units juehl $4-$fJ i:w.*r 
ton profit. In shale vein 30 ft. thick, 
averaging 2 bbl.**. oil per ton, 1 wj mi. 
would yield 83200.0(X) bbl.« . Analysis of 
crude from Elko, Nevada- gr. 232 Be.; 
237® gasoline of 460'* F. end point ; 46d> 


auto oil, 225 viscosity at 70* ; 6% slack 
wax of 130.5 m. p. (iimsweated) ; 10^ 
asphaltic rei"idue; m n 160-!70d Oil 
of aluwe }iiuly.sis yieuU $S north of 
proiluct." per bill Retiiu ry report on 
Elko crmlc- 2jld gsAolme |4^)’ end 
ptHiui or U()6 gals piT bbl. 46'.V hibri- 
eatmg oil. viscosity 225. or 1022 gals. 
IM'f bbl , .5di pamHin w.iv. m p, 1305", 
or 20 lU" pi'r bid ; 10' 'i a"ph:dtic n'Ki- 
dui\ 111 p. KKl. or 4 20 gals per bbl. 
Value of pt«aiucts 

Ofi g.d" g:i"olme at Is^ . . ., $174 
10 32 gals lulincalmg oil at 25e 4 8^1 
20 IL" paiatliii wax at IOC 2 IK) 

4 2 gal" asphaltic nsnlui' at 25 
15 lb" ammonium ."ulfate at 3^ 45 

$027 

Ihotit on 1 Inn. $.VS2. b.i"« <1 on lecov- 
« ry of I bid ]m r ton .'KHPloii pl.iiit 
noiild li.ivi $1710 net »laily pioliU. 
.'"hah" troiii (iiand Valhv, Colo, re- 
ductd b\ Si dliiiann jiroci ss. n lined by 
\V« II" jToci "" will gi\« Mitiilar > a Ids mid 
pH dll." 

377 11 ^<’11. L \V DilTeiences m Oil 
.'"hah" .and their 'rreatiiunt S.alt 
l.A* .Mining Lev. 20-23 (1018). 

Idglit gr.idi " of black shah s and eleven 
oiiar comiiKicial shah" m JjeBcipte 
tT* a |h "I full shah" are those which 
wi .iilni nilar bliii' or nliiti* .it ontcrop- 
I mg" .‘"inarv of ilidiHlrv depuids on 
light pioce-," for lienfing particular 
gi.uh oj slide I'uo jaocessc" of dis- 
till. it ton. «h-lnuti\e and so-called dry 
].io.«"" l)t stun live proM'"s i> one m 
\\!)i(h "h ih " letoTled to obtain Oil 
.'"Miiieh plot*"" (Hcndiison l\|»c retort) 
«h » dcdl\ de-tructive In dry distillation 
did'- pi iced 111 tight iiioit and heat 
.ippbed doe" not iixlf touch shale eii- 
ch»"id Here shale is retorted or 
."leaimd. (Iirman mid Anstrmri ideal 
.in along flry distillation lines Shale 
"hould be K 4 111 mc'sh before retorting, 

378 M KILLoB. C I'. 'I'he Vertical 
Retort of the Slide (Ml Industry, 
(l.tlii News, 2K0-H1 (lOlSt, 

rtaiis development of shale letort to 
pHsini day 

379 MinilELL, CUV EI,Ll(jrr. 

Bdhoris of Ihirrei" of Oil Ltxiked 
op m Rorki* National Ctcrjgraphie 
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Magazine, SS, 194 (1918). R.R. Red 
Book, 35, 16-25 (1918). 

Popular article on shale oil researches. 
Shows oil shales in Colorado, Utah, 
Nevada, and Wyoming, Kentucky^ Ohio, 
Pennsylvania, Tennessee, West Virginia, 
and Indiana. 

381-MOORE, HAROLD. Liquid Fuels 
for Internal Combustion Engines 
(1918). 

A practical treatise for engineers and 
chemists. Chapter devoted to shale oils 
and products especially referring to utili- 
sation as fuels for internal combustion 
engines. 

382~MORRELL, J. C.. and EGLOFF, 
GUSTAV. Economic Position of 
Oil Shales, Chem. Met. Eng., 18, 
601-607 (1918). 

Clay is argillaceous or sedimentary de- 
osit still containing enough moisture to 
e plastic. By loss of this uncoiiibined 
water clays pass into inud.stone.s, shales 
and slates. Analyses of clays, limestones, 
shales and canncl coals. Asphalt from 
pitch lake has following composition: 
carbon 82.33%; hydrogen, 10.69%; sul- 
fur, 6.16%; nitrogen, 0.18%. Tabulates 
properties of gilsonitc, tabbyite, wurtzil- 
ite, ozokerite and rock asphalt. Prop- 
erties of .shah'S and cannel coals ap- 
proach wurtzilite b\it differ from it in 
being insoluble in carbon bisulfide. Dis- 
cussion ns to distribution. Average of 
131 samples of American shales gave 19.2 
gals, oil per ton and 16 lbs. of {NH 4 ) 2 S 04 
while 44 samples from Canada give 34.9 
gals, of oil with 51.3 lbs. (NH 4 ),S 04 . 

383~M0RRELL, j. C., and EGLOFF, 
GUSTAV. Oil Shales, Albertitc, and 
Paper Shales. Chem. Met. Eng., IS, 
112-113 (1918). 

CoiTection on previous paper (Aba. 382) 
and an addition on theory of origin of 
petroleum. 

384-MORRELL, j. C., and EGLOFF, 
GUSTAV. Destructive Distillation 
of Oil Shales. Chem. Met. Eng., 19, 
90-96 (1918); C. A., 12, 1924. 

Oil shales are probably of same origin 
as crude petroleum. Bituminous shales 
produced by slow evaporation of impreg- 
nated oil, vegetable, and animal matter 
in clays before or after being consoli- 
dated into shale. Per cent of unsaturates 


in distillation fractions of shale oil 
showed two maxima and one minimum. 
First 10% contained 32%, the 20-30% 
fraction 24%, and the 80-90% fraction 
high value of 50% unsaturates. Small 
per cent of C»Hi, PhCHi, and Ph(CH,), 
were found in the oils examined. PhOH, 
0 - and m- cresol, xylenols and ^aiacoi 
comprise list of phenols so far identified 
in shale oil. Pyrrol, pyridine, picoline, 
luditine, and parvoline have been iden- 
tified also. Shale oil industries of France 
and New South Wales have declined or 
failed to advance. Average yield of oil 
from U. S. found to be about 20 gals, per 
ton. Naphtha fraction of nine samples 
was about 10%. This product unsuitable 
for use in gasoline engines and cannot 
be refined by usual HjS 04 -NaOH proc- 
ess. Scotland has averaged le.ss than 
1% marketable gasoline from shale oil 
in last 50 years. U. S. shale oil will cer- 
tainly yield very much less than 10% 
marketable gasoline. Certain that oil 
shale.s will be of great economic impor- 
tance in yearn to come. At present, no 
large retorting plant is in operation, and 
problems of the future are largely un- 
solved. 

386~RUSSELL, WM. C. Commercial 
Possibilities of the Oil Shale In- 
dustry in Colorado. R. R. Red 
Book, 35, 15-18 (1918). 

In 1917 U. S. drew on its reserve supply 
of oil to the extent of 21,(KK),000 bbls. 
Scottish companies pay dividends aver- 
aging 15% on capital stock (before war). 
Profits were $1.(X) per ton. Deposits 500- 
1500 ft. below surface are from 2-7 ft. 
thick. Scottish methods efficient but 
antiquated; capital outlay in construc- 
tion so great that it is riot expedient to 
modernize equipment. Colorado depos- 
its 6-22 ft. thick lie far above valley 
floors. Belong to Green River serit^, 
tertiary period, contain no liquid oil, 
have paraffin base. Temperature of dis- 
tillation should not exceed 900“ F. 
Enough non-condensible gases to furnish 
all fuel plant consumes. Scottish shales 
must have the aid of some other fuel. 
Shale oil cracks more easily than well 
oil, require.^ lower temperature, pro- 
duces les.*^ permanent gas. Gasoline cut 
from Colo, shale 16%, shale oil gaso- 
line has a higher caloric value, gives 15- 
20% more mileage in motor cars. 60% 
of crude shale oil can be cracked into 
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gasoline. Several times greater gaeoline 
content than Scottish shales. M. P. of 
Colo, sliale panifiin wax 135-140* F. May 
be sold in suspense for 75'iV of refined 
value. I ton water n'quired for distilla- 
tion of 1 ton shale. Nearness to water 
and transportation, suflicienoy of capi- 
tal, large daily throughout, cost of min- 
ing. retorting, and refining, and prox- 
imity to market e.ssential for sueef.vs. 
After retort mg comes exjK'nso of refining. 
()ij too heavy to be piped so Uuik cars 
must rarr>- it to rvlimry. Tn proiluci* 
oil m paying (plant ities reipiire.s plants 
capable of handling 1000 tons per day. 
Cost of such plant not le.'^ than half 
million dollars. 


38^SPKNCK. II. C. K. Oil Shale.s of 
Pictou. Hull. Can. Mining In^t . ‘.128- 
31 (1918). 

IVsenptlun of I’ietou an a and shale out- 
erops. ri(K),0(K),000 lon> (»f siiale. 80-100 ft. 
Uiiek; 40 gals, od and 79 lbs (NH 4 ).'S(h. 
Two vanc'ties of shah', e.innel shale. 
20*/r lival carbon; curh'v shale, 5-7V< 
lived carbon, 5-0 ft. thick, 60-75 gab. of 
oil. 35 Ills. (NlDaSOii uvemge 40-70 
gals, of oil per ton. 


387- .-,STANSFI Kid). KDOAU and 

NICOl-LS. AnalvM.'' of ('anadian 
FueU; Maritime l'ro\ iiKa'"*. ('aiiada 
Ih'pt. Mines. Mnie'« Hram-h Hull 
No 22, 28 (1918). 

ProMinate iiniil).-'i.- Nevs Hnmswiek 
shale Moisture, 4 IV' ; ash. <3 9^' , 
vol.'itiles 17 3C< : hved carbon. 39"i. Fl- 
timute an:dv-is. Sulfiii. U2V( ; nitrogen. 
OJS'/i (81 lli". (M1.),SU* por ton) Cal- 
orific value 2110 H t. u. p r li) Dertiue- 
tive distillation yn his 4 0Ff by wc^ight, 
or 12.4 Im|>erial gal". j*er t«in. 

388— HTKAHAN. a Special R.ports 
on tlie Mimral Ro-oureo of (be it 
Hritain Vol, \'ll lagniie, jei.", Kim- 
nieridge oil shale, mineral oil, canm 1 
coals, natural ga.s. Part I. laiglaml 
and Wales 1918. 2nd. Kd. 59- 

Distnbution, uses, value an<l analy*-es of 
Kimriieridgc oil shahs. 


38&-STRAIIAN, A Kimmeralge Od 
Shales. Collicr>* (iuaoliau. lhi6-3(, 
Nov. 29 (1918). 

Geological; geolog)' and extent of Kini- 
meridge shales. . 


392-6UNDEIUJN, E, A, A N«w 
Proceaa Treatment of Oil 8hale« 
R. R. Red Book, S6, 13-16, JuiM 
(1918). 

Dftioit Testing Lnlw. ertrtmg slide ml 
plant for Oeimnd F.duction (\). in 
rtah. Seott piiH‘e.w used has two icpa- 
niie and distinct st.ages. 20 Ions per day 
as comimred with 4 tons by usual retort 
melhotis. To condense into oil tliu VftjKir 
and gas, rotary jet conch*n.ser clnnmateii 
iiecesj^ity of surfai'e condenstrs of many 
f(a‘l of inui Coolcil oil used a* 

comieiisate by means of finely divided’ 
'•pmy from ctmdiii.'U'r imiM-llcr. which in 
impacted agjuust gas with high veha'ity 
111 Its flow thiough c(tiul(*iiJ'«er chnmlicr. 
Nil. .•Mparaled frtjm oil after condenia- 
(loii («as teiuHining aftei condensing oil 
d<‘li\erc«i to s|H‘tM.‘il form of NH» twrublicr 
wlure it is brought into inlimiUe iMintacl 
with water by alternately passing t.iirough 
w.'iter spia>s and mineral wiwil filtera. 
Pot.'ish in siM'iil shah' to be reciivercd 
by i«‘|M at(‘d wifliing wilh same water 
until .sjbur.Ued solulioii nsults, 

393 TWFIA'i rRKFX, W. H. 'Hic 
Hattgor Mineral District. Hull. 27, 
Tasmanian Dept. Mint's, (leol. 8ur- 
^ey, p 16 (1918). 

Shoit de.MTiptioii of oil shale deposits, 

394 WADl.FKill. F A Treatmeut 

<»f Oil Shales in ('olorado. Kng. 
Mining .1 , 917 (1918). 

Wmgett furnace capable of tieatiiig 150 
Ion- of shale jHT da> consists of four 
eiMular ehamlM'rs and four retoii chiitil- 
l>. I-. arrangMl ultenialely, fonnmg u cyl- 
inder approv. 3U ft. high and 12 ft. in 
.haunter 'I’wo air-light steel tanks on 
|i(p ei.nlaifi eru-hed shale wlueh IS 
aui«nnatindly onto revolving talile in 
i.»p ri'tort ehamlwr and is (*oiit.inuRlly 
agit.Ucd while t‘X}M>s««l to hest. Each 
letotl ehiimlMr e(»ntams similar table, 
whteii revolves m.'iiii shaft extending 
Horn base to top retort elntmlxT Proc- 
iep«ated thiougliont three other n»- 
t.Mi chamUrs, and provision made io 
legnlate heat in corresponding combui- 
tnui chambers, »o that when sliale finally 
dr.iwn off by »crew conveyonfi at bottom, 
.^tiinaled that of valuable conaUt- 
uiiitH are extracted, Funiae^* opemtfHl 
III i.icuiiii) and gas»'s drawn off bv vao- 
miiii pump into water-ewded coDden*eif 
from which oils are collected into itor- 
uge tanks. 
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3015—WAGNER, P. A. Petroleum and 
its Prospects in South America. 
Petroleum Rev., S8, 75, 107, 167 
(1918). Mining Mag., 18, 46-48, Jan. 
(1918). 

Shale occurrences described and results 
of tests given. Scotti.sh shale oil in- 
dustry developed over an area of 6 by 
15. miles. Thickness of shale 1-12 ft. 
Yields 18-40 gals, oil and 8-80 lbs. 
(NH4 )vS(J 4. Old type of retort must 
yield 30 gals, per ton to be profitable, 
new one works on 20. Old type of re- 
tort yield.s 16 lb.s. (NH4)»S04; new type, 
35-70. IjOss of from 20-27% in refining. 
In 1913 yield averaged 22 gal.s., 45 lb.s. 
(NH4)aS04, 15 lbs. wax. French shales 
yield 12 gals. oil. Bed.s 2 to 2-^2 meters 
thick. South African oil .shales found in 
Karroo formations. Data show that they 
are workable: Some South African shales 
yield 30-32 gals, od and 64 lbs. (NH4)!r 
SO4. Will yield 6 lbs. of paraffin wax 
per Ion. Shales only 3 in. thick found 
near Wakkci'stroom yield 90 gals, oil. Oil 
averages 40-60 gals. Also yields 13-20 
lbs. (NH4 )vS04. 

396 - WALLACF, G. W. wShalc Oil 
Plant on New Sy.stem. Petroleum 
World. 15, 462-64 (1918). 

Des(!rii)tion of Utc Od Company's plant 
being on'cted near Wakson, Utah. Wal- 
lace retort used. Capacity 4(X) tons. 
Kxpi'rimental re.sults on Utah shales 
given. 

397 - WIIX:0X, W. F. Mountains of 
Od in Colorado. Tractor and Gas 
Kngines Review, 11, 10, M:ir., 1918; 
Sci. Am., no, 29, July (1918). 

Colorado shales may be mined with 
steam shovel and dropped by gravity 
to treating plant. Tests by experts 
show that Colo, shale yields iiigher per 
cent of gasoline, motor spirit, and kero- 
sene and ecpial per cent of lubricating 
oils and gas, as compared with Scottish 
shales. Phenols present in commercial 
quantities. Shale od excels as flotation 
oil in treating minerals. New York 
chemist and analyst says ton of shale 
yields 2.66 gals, gasoline, 5.23 gals, kero- 
sene, 17 lbs. wax, 43.2 gals, fuel oil, and 
36.4 lbs. crystalline (NH4)2S04. 

398- winchester, dean E. Oil 
Shale of the Uinta Basin, North- 
western Utah, and Results of Dry 


Distillation of Miscellaneous Shale 
Samples. U. S. Geol. Survey Bull 
No. 691, 27-55 (1918). 


Oil shales of northwe.stem Utah; map 
.showing distribution of oil shales iu 
region; geological sections and inicro- 
•scopic photographs of shale; numerous 
distillation tests on shales showing yields 
of hydrocarbons and by-products. Ni- 
trogen content given. Mentions com- 
mercial po.ssibilitie8 of production of 
pyridine compounds. Opinion that oils 
are not inspissated petroleum but arc 
formed by the destructive distillation of 
vegetable matter contained m shales. 


399 — WOLFF, H. J. Cummendal A.spct-t.', 
of the Shale Oil Industry. Wc.stcni 
Eng., 0, 222-23 (1918). 

R. D. George states no company .should 
operate iinder 100 tons daily capacity. 
Sliould have capital of $2,500 per ton. 
Scottish shale oil plants have de(‘re:u<od 
in number from 50 to 6 and are now 
treating 2000 tons daily. Industry cannot 
b(‘ compared to petroleum production 
Init better to petroleum refining. 1 ton 
of water rcipiired to treat 1 ton of .«hale, 
.Vltilude of Colorado shale lands about 
8,tX)0 ft.; water scarce. (J)il .shales not 
c<)ntainer.s of oil but yield oil on distilla- 
tion. Can be mined about the .same .as 
eoal or at a cast of $1.18 per ton. No 
operations sliould be begun on les.s than 
10 .s<i, miles. Should obtain on an aver- 
age 50 gallons of oil, 41 lbs. (NIDxSOi. 
In Scotland 80-200 lbs. of coal usi'd per 
ton shale. Not neci'ssary liore because 
."hale produces gas enough. According to 
Mr. Pear.se, industry i.s more highly de- 
veloped in France than in Scotland. 
Spain. Brazil and Australia arc .starting 
developments. 

401-ALDERSON, V. C. The Oil Shale 
Industry. Am. Mining Congre.ss, 
St. Louis (1919). 

Review of petroleum situation and possi- 
bilities of shale supplying future demand. 
Due to the increased demand for petro- 
leum and exhaustion of wells in near 
luturc .diale will compete favorably. Oil 
>Iialc industry not poor man’s game. Suc- 
cei^ful plant must have at least 400 tons 
ilaily capucii^y. Investment should not 
be le.NS than 600,000. Favorable features 
of oil shale industry: enormous extent 
of deposits, great thickness of both 
medium and high grade shales, expos- 
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urea above level# of creek# make# min- 
ing costa low, adtHiuiife water siipply ftw 
condensing and c«.x»ling. acce^sibilpv to 
railroads ant! nuirkt‘t>. ru*hn»’s> of ^hale 

402-ALDERS<)N. V C TlieOil Slule 
Indust lA'. Bo^toti Nr\\> Bnroati, 5. 
Nov. (1919). 

Popular article diMMj'.sjnn uctnttu*'* in 
ahalc work. 


shale near Mesw>l has l>een worked; 
vields IHT tun 32 galiorut crutle oil ami 
ItW) eulne feel gus 

409“ ^Nt)N In,'!! and St'otfi^h (hi 
Mliale Kng Mining .) . /0>\ HTU 

t!911M. . 

(;«-ologn*'ti and nimfinlogieal charHCler 
of <h po>ii.>i of oil «»1 Scotland aud 

Ireland 


403 ~-ali)i:rson. V (\ 'iv slide o,i 

Industrx' Quartet 1\ ('olo S«'hool 
Mines. J.'f, No 4 (191S) 

Bulletin devottal to >-li,il('s including gen- 
end ileseription of '■hale po>-ihilities an»l 
tlevelopinent. di's-usMon of coin{>o»ition 
of oil shale and “hale oil by \V Bot- 
kin and of the production of shale oi! by 
John C. Wdliums, 

404-AN1)FBSON. I.Ki; and DIN- 
HAM Oil Slide He-ouic*- of St'ot- 
land lion (\».d 'I'radi'' Ib v . .W, 
:>I0 (1919) 

Ib'Mew of ‘•hale revontces of Scotland 
which sh<u\ tliat at jire^eiit late of \\»)rl\- 
ing shale will la-t oin hurnin d an«l 
thir(y-thre«‘ year-* 

406-AN()N Production of (ia- from 
Bitutninou** Shale J (iasb<l. 
771-41 (1919) 

KX) kihigiaiii- of Wuitti iiiIm ig dt d« will 
yi( ld b") cu iiieli r- of ga- and 2 kg of 
tar (Ja.'s analv'i-t 9"^ In aw hvdro- 
carlion. 39-10^ '♦ H.-. 7-V'f (’ll,. 7-.V.i 
CO, ll-lii^'f (3)^ Bunu <1 le-idut- iii.iv 
be Used to luako brick. 


411- \Nt)N Oil Shale Di'posltS in till* 
I'nittal State- Auloiuotiv)' InduN- 
Itie-. :<>. 79.S (1919) 

Brief iiHiitioti of '•hale oil and its piwsi- 
b:hti(- N«»te t«n ScotlatulV imliislrv, 

412 ANt)N lb port of 'I'e-l o| New 
Ihuti-wiek Shales in the W.illiice He- 
tofi ('lain M« 1 Ing. SfW-lO 
( 1919 1 . 

D'Miiption atal cut of Wallace retort 
'r« 'I <»n Si lb- New Biun-wn lv -hales 
“uniiinn/* <1 a- follows 


per ton of shale, 


( Ml i< eu\< red 
('.as 

Spent “hale 
'I'l nip of retitrt 
'!'* Iiip of eotiibuslion 
eh iliib. r 

T» nip of lednction 
pipe 


lit D S gah. 
1290 CU ft. 
1297 lbn. 
21 (» to K 2 ()'‘ F. 

list) to IMO’ F 

:»(M) to Kio” F. 


413 \N<)N bnpiid I la 1- Prtroleiim 
World VK (1919) 

^ti-jie-e- bin (Iv Kunnieralge shales h# 
-outta of oil and tnetilions sulfur as a 
dlthcilllN to bi' OMTCtUlie 


406~ANON Inve-f igation of the Shale 
Oil Indu.'*trv Png Mining J . /^'S. 
480 (1919). 

Note on reconiiiienilalion of SMrit.ir\ 
of Interior to Senate coininitfee on ap- 
propnation.s for .■>h:ile work 

407~-ANON. Kxjiorf Infonu.ition "ti 
(Jil Shalo'i. Oil 0:i.a J.. /.V. No 02. 
July 25 (1919). 

Substance of address bv Mr. Jo-eph 
Belhs discu.s.sing shale timiing, retorting 
and refining. 

408 — ANON. Di.si illation of Oil Shale 
in Germany. Eng. Mining J , V^H, 
694 (1919). 

Pre-war one company wa# distilling oil 
shale at Reutlingen. Lately bituminous 


414 \N‘)N Oil Exfraeted frotn Scot- 

tish Shale Od Ga- J 17, No 45, 
fit), i' A . / 1389 (1919). 

Ib'Mew- S.'oiti.“h iiidu-try inelmling re- 
torting and n fining 

415- ANON Th.- Od Shales of Nurlh- 
W4“t«rn f’olorado Buieoi MmfN« 
State of f'olorado. Bull . S. 59 (1919). 

(bieral di-cu'^siun of ('olor.ido shales. 

416 — ANON. New Molxsl for Di#- 
tilbng ('rude f>d from Shales Od, 
Paint Drug. Ib'p , UH, fiO A, No. 1 
(1919) 

N' w inOluKj of (h'*tilling enide oil from 
“hale perfecterl by Geo W WidliU’/* by 
which It IS claimed as niueh as H5 gals, 
of oil was obtained per ton shale. (U. 
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8. Patent 1,283,000.) Expects average 
to nm 44 gals.- Surrounds shale by fire 
instead of submitting it to heat from 
below. Torrip. 1050°. Experiments car- 
ried on at East St. Louis Gas Light and 
Fuel Co. 

417 — ~ANON. Oil S}iale.s'in Colorado 
ami Utah. Petroleum Rev. New. 
Scr. (London), 36, 8.5 (1919). 

Government reports 20,000,000.000 bbla. 
oil in Colorado and Utah shales. Oil 
from shales much like oil from wells. 
Gravity at 70° from 17-35° Be. Frac- 
tionation of shale oil revealed uni- 
formity of products: 6-12% motor 
spirit; 28-49% kerosene; 1.63-7.70% 
paraffin by weight. Gc'ology of Green 
River formation. No oil from drilled 
wells in this formation. 

418 — ANON. Oil Imlustry of France 
and Alsace. i*etrolemri World, 16, 
370-74 (1919). 

Oil industry in general in France, and 
includes shale operation. Shale industry 
quite promising in 18.58-1864 until Ameri- 
can oil almost extinguished It. Distilla- 
tion in vertical retorts, 13-16 hectoliters, 
spent shale furnishing fuel; 50-100 liters 
of oil recovered per hectoliter of .shale. 
Huxieres shale yielde<l 28-. 30% lamp oil, 
sp. gr. 0.810 to 0.820 ; 40% heavy oil, sp. 
gr. 0.870 to 0.925; 29% pilch; loas, 12- 
20%. Autun .shale.s yielded 3.5-40% 
lamp oil of 0.820 sp. gr.; 4% heavy oil, 
sp. gr. 0.860 to 08(^8; 25% green oil, sp. 
gr. 0.895 ; 20% pitch; lo.s.s, 14%. Loca- 
tion of tield.s by tlescription and map. 

419 — ANON. Present iStalus of Oil 
Shah’S. Chem, Met. Eng., '^0, 28-31 
(1919). 

Besides huge depo.sits of oil shales in 
Utah, Colonulo, Wyoming and Nevada 
and small areas all over Rocky Moun- 
tains, numeroius small deposits of as- 
phaltic sandstones are distributed over 
western pLatenu. In spite of processes 
and many corapanie.s devised and or- 
ganized for getting oil from shales, no 
oil h^ been produced. Scottish retort 
combined with labor saving devices of 
modern by-product coke oven rccom- 
mende<l as the installation for distilling 
oil shales. Distillates are full of highly 
unsaturated compounds, containing con- 
siderable Ns and S. Acid treating losses 
very heavy. Amount of recoverable N» 


small. Asphaltic sandstones have bf’on 
extracted with solvents such as gasoline 
and heAvy residuum of about 10® Be’ 
resembling Mexican and California crude 
obtained. 

421 — ANON. Scottish Shale Oil In- 
dustry. Chem. Trade J., 64. 391 
(1919). 

Scottish shale oil industry had to lower 
prices on account of American and Mexi- 
can petroleum. 

Price April, 1019 


Motor spirits per gal. 2s. 2-Vjd. 

Burning oil “ “ Is. 2d, 

Fuel and gas oil per ton £13 

Pale oil per ton £24 7s. (VI. 

Ammonium sulfate per ton £16 
Paraffin wax per lb. 7-%d. 

Naphtha per gal. .2s. 2-yjd. 


422 — ANON. Peat Distillation. Sci. 

Am. Supp., 84, 341 (1919). 

Dc.scribc.s proces.H claimed to be pfiually 
applicable to treatment of peat., lignite, 
and shale. Peat macerated to bre.ak up 
cellular stnicture which facilitates proc- 
es.s of removing moisture. Then formed 
into briquettes and dried in horizontal 
chamber above retort until water content 
reduced to 20-25% by weight. Bri- 
quettes kept in constant motion by 
.scrap('r or conveyor and slowly carried 
forward through hot gases that arc on 
their way to flue. Retorts con.rist of 
iron tubes 24 ft. long and 18 in. in 
diameter. Sennv conveyor passes through 
the center of tube with % in. cloanince 
all wa.y around, and driven vc’ry .‘'lowly 
so 45-50 minutes required for charge 
to pass from top to bottom of rett>rt. 
Heat incrca8c.s gradually from top 
to bottom. After apparatu.s has been 
in operation for an hour, the permanent 
gases from the peat are used to supply 
all heat. Gas introduced in the form of 
jets impinging agaiilst sides of retort, 
air for oombu.stion being blown in by 
fans. At 100° C., peat begins to give 
up moisture, and vapor is drawn off, into 
condensers where non-condensible gas is 
deprived of all moisture before going 
into scrubbers. At hot end of retort 
(400-450° C.) oils given off are driven 
into condensers and permanent gases are 
cooled by passing through scrubbers. In 
10-ton unit, 10 H. P. sufficient for driv- 
ing conveyors, fans, pumps, and macer- 
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fttinf nnd briquetting peat. Yield, 25- 
30 g^. oil per ton dry peat. Reeulta 
of oistillntion of oil: Water. 6%; oil 
below lOO^C., 155%; 150.250*C.. 

27.40%; 250-360‘'C. 4850%; rr>uhial 
pitch, 15.70% ; loss, 350%. Furl oil and 
paraffins obtained from fnirtion.'* dis- 
tilled at 150-250*’ and 250-360" C\. 18 lbs. 

per ton |)rat. ('harroil n'si- 
dne 1152% volatiles; 7971% fixed car- 
bon; 8.47%’ ash. Water distillate from 
process p<T ton of peat yiehU; wo<sl 
spirit, 256 gals.; acetic and, 19.1 lbs. 
(as calcium acetate) 2;i.8 llis.; 
(NH«)jS 04 , 8 lbs.; also 4-10 jeiils. tar. 

423 — ANON. Southern (’alifomia's 
Burning Caiixon. Sn. Am, tJft. 629 
(1919). 

Fire due to petroleum l>ejinng shales in 
region. 

424— ANON The Oil Shale Deinwits 

of Great Britain. I’etrohnim W<irld, 
/ft, 305 0919). 

Clreat Britain has ample oil resoutXTs 
in shaleH if teclmical tlifllculties can be 
sol veil 

425~BA('0N. U F and HAMOH, 
W, A, l*rohlem.s in the Ftihzation 
of Fuels. .1. Soc. C’hern lud, :iS, 
161T (1919); Sn. Am. Supp . pp. 
'222 and 251 (1919). 

DiscuK-es briefly American oil -hales in 
conni’ction with other fuel problems. 

426- HASKKHVIId,F. (’. Value «*f 
.Vrnerican Oil Shales .Am. Iii-t 
Mining .M.t Fug Bull. 9.57-60 
(1919). 

(Jil shale eonlain.’* kert>gen which on dr’- 
stnictive di.-'tiiiation yu his oil and tarry 
matter re.-cmblirig petroleum Some oils 
liave paraffin base and some n.’»ph:ilt 
base. In ISflO over fifty comnames were 
aucc«*«sfully distilling oil shale. Atlvenl 
of well petroleum killed industry .A 
few companies have^ op<Tated succc.ss- 
fiilly in France and New Zealand. Kco- 
nomic suceess of oil shale industr>’ de- 
pends upon character and quant itif*s of 
oil produced, goo<l utihration of by- 
prcxtucta, adequate facilities, . such a« 
water supply, material, etc. 

427- ~BOTKIN, C. W. The ('omp<jsi. 
tion of Od Shale and Shale Oil. 
Quarterly C?olo. School Mines, 4$ No. 
4. 16-17 (1919). 


R^mie of pubiishetl daU and compari<« , 
son of it with anaiysia made in CoIotmIo 
S<' lnM>l of Mines 

428-BBAN\FR.,1 (' Outlhu'sof tho 
(icidogv of Bniiil Bull. (leol. Bc»c. 
Am. .A'o, IStKliW (1919) 

(•n»logie map of Braxti, detaihal strati- 
graphic geolngv, outlines of genera] and 
eeonotme geology and bibhogmphy. 
taihal eeuiuume geology of eoimlrv. in- 
ehidmg information on coal lignite, and 
pe.it. a-phait. petioleuiii and ud siiale. 

429 - BFR FAF t tF M I N hS Some 
(\»iieiw lufoimation (Vmceining Oil 
Shah- Itailroiul Bed Book. .“in'. 317- 
I.K (1919) 

No eoiuitirM’i.’d ^hale oin rations in U S 
at pre-ent. Oil is prcMiit in sh.sles m 
foim of otgaiue compound- kni»wn as 
kc rogi n l)eslnH'li\ 4 ' rhslilhition eaiiws 
deeompOMlioii •'! otganie matter int<i hv- 
«inKMib«in mix and peimaneiit gaws Ih‘- 
-enbes Sia*fti-h metluxls of disiillatioii. 

431 BFBFNF OF MINKS Informa-, 
fioji on Oil Shale- Salt bake Min- 
ing Rev . ?/. No. 3. 2.5-20 (1919) 

(S<'e .Xbstraet 429 ) 

432 BFltFAF OF MINKS Oil Shale, 
h- po— ibihties. ( 'In m Age, /. 123- 
21 <1919). 

SeoHi-h iinlu-tiv e-tablished in sixties. 
Indii-tix Ml France estahli-lH'*! ill fifties, 
(111 e\i-t- as kerogen arnl not ml Stait- 
ti-h -h.de Yield- 23 g d- ml and IM» His 
Nil. 1.^0. per ton Ammonia ohtaimMl 
\i\ hi It mg -li.de to meaiid'scenee and 
iliin iiitio»hiemg stiain Steam shovel 
mining at 3.5<f pi-r Ion, ninh rgiound min- 
ing at $1 15 per ton f’osls 0 7»* 1o pro- 
ijiici’ 1 ill (NH.)>SO. Ill Seiitlaiid. 

433- Bl BHoFfiHS. K If Bilili- 

ogra]thy of Belroleum ami Allied 
SubslHTieis m 1910 Bur. Mines Bull. 
No ia5 (1919) 

IiM hides bilihogT.'iphv on shah-. 

434 .. CTlASi:. H b Oil Shale Industry 
of ('olorado. Min Sei, Frew, 1JH, 
82 (1919). 

Map of Parachute <listricl and photiK 
graphs of outeroyw. Shale 8-29 ft. thick. 
Must 1 m‘ mined by tunnel. 

43 fr -rHKF>;KBR 0 FfJH. H. A. Klude 
and Ftiel Od. Oildoiii, 10, No. 6 » 
42 (1919). 
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U. S. Geological Survey shows that 40- 
50 gals, of oil can be obtained from ton 
of shale. D. T. Day show.s that mining 
costs will be 60^ per ton. Products from 
bbl. of oil: 8 gals, gasoline, 16 gals, 
kerost'ne, 16 gals, fuel oil has 160® flash 
and 36® Be. Fuel oil could be laid down 
in New York at 424 per bbl. 3% bbls. 
equal ton of coal or could compete with 
coal at $3.70 per ton. Labor saving in 
firing would be enormous. No doubt in 
few years public utilities will be using 
this kind of fuel oil. Public utilities of 
New York alone would save $6,000 per 
day by buying this fuel at Utah border. 

43^CLARKSON, THOMAS. Facts 
about the Shale Oil Industry. Oil 
Gas J., 17, No. 52, 60 (1919). 
Bituminous shales vary considerably in 
color and appearance. Most Scottish 
shales jet black but some light gray, sp. 
gr. 1-2. Organic material insoluble in 
gasoline. Oil produced only by destruc- 
tive distillation. Yields: Scottish .‘«halc 
18 gals, oil; 65 lbs, (NIDsSO^; French, 
14 gals. oil. 20 lbs. (NHi)aSOi; CTanadian, 
30 gals, oil, 55 lbs. (NIL)m. Scotti.sh 
oil dark green color, gr. 28.5 Be., cold 
test, 89®. French shale oils black color, 
gr, 21,6 Be., cold test 70®. Canadian 
shale oils black color, gr. 26.3 Be., cold 
test 40®. 

Properties of shale oils shown on ac- 
companying table.* 

Refining loss large and large quanti- 
ties of sulfur make refining diflicult. 
Canadian shales poor in wax. 

437-CONDIT, D. dale. Oil Shales 
of Western Montana, Southeastern 
Idalio, and Adjacent Parts of Wy- 
oming and Utah. U. S. Gcol. Sur. 
Bull., 711-B (1919). 

Geology of oil shales in district and anal- 
yses of various samples. Phosphates in 
some shales of Montana region note- 
worthy. Short chapter on technology of 


shale from papers by Winchester and 
Bureau of Mines. 

438 — GILBERT, C. E,, and POGUE 
J. E. Petroleum. A Resource Inter- 
pretation. U. S. Natural History 
Museum SmitRsonian Inst. Bull' 
No. 102, 49-53, 71-73. Pctrolourn 
Times, g, 81-82 (1919). 

Discu.ssion of oil shales. as petroleum re- 
source in connection with other re- 
sources of United States. Vast areas of 
shale in Colorado, Utah, and Wyoming, 
much yielding 50 gals, oil and 3,000 cu 
ft, of gas per ton. Several comparLson.<» 
between oil shales of Scotland and of 
Colo, and Utah. 

439- GREENE, j. a. Oils from Shale 
and Peat. A Treati.^e on Briti.'th 
Mineral Oils, 168-176 (1919). 

Excluding S and Nj composition of kero- 
gen is: Carbon. 73.05%; hydrogen, 
1062%; oxygen, 16.33%, Ratio of hy- 
drogen to 100 parts carbon: Bituminous 
coal, 6.58; grahamitc, 10.2; cannrl-coal, 
10.43; AIbcrtitc, ll.()2; bitumen from 
Trinidad a.sphalt, 12.9; Scottish tor- 
banite, 14.1 ; Scottish oil shale, kerogen, 
14.5; torbanite (N. S. W.), 159. Shale 
subjected to low heat in upper part of 
retort to recover hydrocarbons, and to 
high heat in lower part of retort to re- 
cover NIL. Crude shale oil dark brown; 
gravity 0.85 to 0.96. Sets at 30® C. 
Ma.ximum yield of oil at approximately 
500’ C. Crude oil yields on distillation. 
ga.*5es. us(‘d as fuel; naphtha, two-thirds 
olefinic in type. Saturated hydrocarbons 
contain n-hexane, n-hoptane, tn-ethyl- 
inethane, iso-hexune, methylpenta-meth- 
ylene, and hexamethyleiie. Benzol in 
naphtha distills at 60-75° C. and toluol 
between 95 and 105® C. Scottish shale* 
oil yields: naphtha, 4%; lamp oil, 
20% ; gas oil, 15% ; lubricating oil, 15% ; 
hard wax, 7% ; soft wax, 3% ; coke, gas, 
residual, and loss, 40%. 

Kijnnuridge shede: moisture, 5.02%; 


Shale Oils Distilled. 


Scottish French Canadian 


Naphtha 

3% 

60®Be. 

3.5% 

58®B4. 

53% 

56®B4. 

Kerosene 

24.4 

44® 

20.5 

42® 

22 

46® 

Gas oil 

10.5 

35® 

12.6 

32® 

17 

38® 

Lubricating oil 

21.4 

27® 

30.2 

22® 

143 

25® 

Paraffin wax 

15 


4 


1.6 


Still grease 

1 


1.7 


13 


Loss 

24.7 


27.6 


37. 
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volatile matter, minerel matter, 

44.71%; fixed carbom 9,07%; sulfur, 
5 j 03%; nitrogen, 123%. One ton shale 
yielded 04.75 gals, crude which contained 
3025 g^B. water and 34,50 gaU. dp^ oil. 
^ifur in cnide oil, 3.74% ; sulfur in dry 
oil, about 7%. Unsuccessful iuetho<li of 
desulfurising ; (1) Treating with lime 
and caustic alkali in process of retorting; 

(2) passage of vapors through heated 
tubes which contain desulfurising agents ; 

(3) desulfurising oil by chemical means. 

Norfolk shale: Sp. gr. 12. Shale yields 

1% of oil to ether. Analyhis Smith 
series; moisture. 92%; volatile organic 
matter, 36.1%; fixed carbon, 15.3%; ash. 
392%. Analysis of ash: SiOi, 4950%; 
AUO., 2020%; FeA, 1027%; CaO, 
11.68%; MgO. 122%; H^)«. 0 30%: 
H»PO«. 0.83%; sp. gr. of crude oil. 0942 
to 0.9^. Sp. gr. naphtha. 0255. 40 gals, 
oil per ton shale, 66 lbs. (NH4)iSO«, 
2500 cu. ft. gas. Sulfur, 6.4%. Oil con- 
tained 3 to 4% bases and 3-4% phenols. 
Blackler estimates in distillate from Nor- 
folk shale oil examined by him there 
were: suIfur-frcc saturated hydrocarbons, 
20%; olefines and diolefiues, 50-00%; 
sulfur compounds, 20%. Hydrogenation 
in presence of suitable ciitalyst may elim- 
inate sulfur. 

Shale from the south of France: all 
fractions of oil on distillation contained 
acids, phenols, and inercaptans. Cyclo- 
pentadiene, indenc, and nnorene iden- 
tified by means of sodium compounds. 
Unsaturated hydrocarbons rcmoveil. ami 
acid wash eliminated base?, after whieh 
smell of oil was much improve*! Most 
of purified oil distilled between 140 and 
200" C. (360 mm.). Sulfur decreased 
from 15% to 11.4%. Fraction boiling 
at ITO-ISO"* at 360 mni. on tnjatinent 
with anhydrous aluminum chloride and 
acetyl chloride, gave propyl and butyl 
acetothienones esfablisnmg pre‘<?ncc of 
butyl and propyl thiophenes. 

Kimmeridge shale from St. Champ: 
Oil, sp. gr. 0.955: carbon, 77.3%; hydro- 
gen, 92%; sulfur, 120%; nitrogen, 
0.04%; oxygen, 1.14%. Fraction boiling 
at 80-100^ was sulfur free; 100-260" 
(M% of oil) fraction on sulfonatum 
yidded antiseptic product of therapeutic 
value. 

440— DETEOUF. A. Solvents in the 
Chemical Industry. Industrie Chi- 
mique, 5-7 and 35-8 (1919). 


Deals with solvents from various sourcai 
and discusses at length distillation of oil 
sltalo in France, dealing both with old 
French vertical retorts and newer Soot* 
tish retorts. 

441~GAVIN. M. J , HH.L. 11 H , and 
PEKDKW. W. F. Notes on the Oil 
Shale ImIuMry, with particular refer- 
ence to tlie Rocky Mountain Dis- 
trict Hur. Mines Misc, Publication 
(1919). 

No comiiierci.sl hliale oil operations in 
this count r>\ Shales yield from nothing 
to 90 gala, oil per ion on destnictivc 
distillation Manufacture of shide oil in 
Scothiml iiih“<|ualely de^eribi d One com- 
pany en'Cting a Pumphei>t.on retort in 
this countr>' for thorough trial on Ameri- 
can siiales I.o<‘ation of plant must be 
carefully consnlere*! with rcfeience to 
following points' quality and ouanlity 
of shale, proximity to shale ls*ds. min- 
ing roniiitum.s of shale be«l. water sup- 
ply. facilities for disposing of spent shale, 
tmtispoitation facilities for disposing of 
pnxlucts, labor supply, labor housing, 
and rnarki-t eomlitions. 

To mine, bieiik and deliver shale to 
retorts will cost from $1 50 to 1220 per 
ton. ('ost of retorting in Scotland before 
war was 40^ Iht ton and relining coat 
III 1919 was II 0!) per 42-gal. barrel. Be- 
fore war. cost of fixing ammonia ni 
tNH.)SO, was 0 7< iK*r pound. By- 
proihicts should be given wrious study. 
.Mefluwl'* piv< n of touting shales for yield, 
i.ielinles shale oil bibliography. 

442-(iRKi:NK. J. A (and CUNNINC- 
HAM-CRAIt], E H). Oil SImiIob. 
riiafiter 1 of A Treat iw* on British 
Mineral Oil. 3-30 (1919). 

Kerogeii nuiy consist of macerate*! veg- 
etable matter pn'M*rved by combining 
with salts in solution, spores, and pro- 
|M>rtion of ariimaJ niattir, aec*>rding to 
I) R Steuart Another theory in that 
a!>sort>ont barnls of argillaceous shalea 
iiavo become imnn’gnaU*d with inspia- 
suted residues of liquid hydrocarbon; 
oil shale intlissolubly connected with 
free petroleum. Usually oil ahale *OD© 
lies below coal m(‘asurf*s and above ion© 
of fret: pcinilcum, although zones often 
<iverlap. Kimmeridge shales of Dorset* 
-hire contain more free pelrolcum than 
Scottish shales. All gotxi oil nhalcB have 
low specific gravitioa (16 to 22). Low 
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gravity is not entirely due to hydro- 
carbon content for inoi^anic matter is 
also of low specific gravity as compared 
with ordinary shales. Both lateral and 
vertical variation in quality of shale 
common. Seam frequently becomes 
richer on anticlinal flexures. Shales 
under microscope show no typical kero- 
gen globules as does torbanitc. Carbon- 
ized vegetable matter present in many 
shales, such as Kimineridge series of 
Dorsetshire and Norfolk, several Scot- 
tish seams, and some in Colorado and 
Utah. Other rich shales, such as those 
of Albert County, New Brunswick, of 
purely marine origin. Deep yellow color 
shading into rich brown in very rich 
shales is characteristic of all oil shales; 
apparently only fine grained argillaceous 
material capable of taking this coloring 
since grains of quartz or calcite stand 
out clear and white. Dried up oil sand 
displays the phenomenon, therefore, 
author concludes, that what is known 
as oil shale has at one time been impreg- 
nated with liquid hydro(!arbon. Hydro- 
carbons of the Green River formation 
attributed to decompo.sition of algal 
growths. Theory does not give due con- 
sideration to many ascertained facts in 
oil shale fields, i,e., that vegetable re- 
mains in Green River shales are fully 
carbonized therefore nothing of nature 
of petroleum could be evolved from it 
except by destructive distillation. Some- 
thing of nature of petroleum might be 
formed from jetonized vegetable matter 
in Scottish slutles but presence of this 
jetonized matter shows that such chemi- 
cal action has not taken place. In thick 
oil shale scries carbonized and jetonized 
matter are in upper stnita. Possible 
that in lower seams something of this 
nature has occurred. 'J'heory of animal 
origin rejected. Famous vein of Alber- 
titc has origin in stringers which emerge 
from bituminous sandstone, still contain- 
ing a little sticky petroleum. Strata 
pierced by vein are shale, all of which 
are fully impregnated with kerogen and 
therefore are unusually rich oil shales. 
Numerous instances of like occurrences 
can be cited. Concludes that kerogen is 
result of inspissation of liquid hydro- 
carbons which this peculiarly constituted 
shale or clay has absorbed. Clays have 
high colloid content : comparatively rich 
in alumina and alkali metals, and low 
specific gravity. 


443~HINDS, LUNT, DALRYMPLE 
and DU6 e. The OU Shales of 
Northwestern Colorado. Bull. No 3 
Bur. Mines of Colorado (1919) ' 

No commercial oil shale plants opond- 
ing in U. S. Scottish and Colo, shales 
differ; therefore, Scottish process must 
be modified before it can be used 
successfully on Colo, shales. Nevada 
shales differ from those of Colo.* 
therefore, method which is successfully 
treating latter may not be adaptable to 
former. Colo, shales richer in oil 
and have nearly as much (N]i),S 04 as 
Scottish but lack of adequate railroad 
facilities is hampering development. 
Shale oil industry must grow up gradu- 
ally in U. S. Yield of oil and (NH^ljSO* 
determined by Scottish meth^. 


444 — HOSKIN, A. J. Winning of Oil 
from Rocks. Mining Sci. Press, 118 
701-7 (1919); C. A., 13, 33 (1919). 
American experimentation began in 1916. 
Oil shales should be called “bituminous 
shales.” Are of sedimentary origin. Were 
laid down in muddy deposits with or- 
ganic remains. Vast quantities will yield 
42 gals, or more. Property rights have 
been taken under oil-placer claims. Min- 
ing problems varied. Shale must be 
crushed to vaiying fineness, depending 
on retort. Various retorts mentioned. 
Fuel for retorting furnished by shale, 
spent shale or permanent gas. Refining 
methods will approach well-oil methods. 
Cracking necessary if gasoline in quan- 
tity wanted. By-products possible but 
only few staple products should be made 
at start. 


445-IbLlNGSWORTH, S. ROY. Yield 
of Mineral Oil from certain Low 
Gnide Shales. J. Soc. Chem. Ind., 
38, 355T (1919); C. A., 13, 3318 
(1919). 

Shales from old Round wood collieries, 
Wakefield. Samples distilled in hori- 
zontal iron retort mounted in brickwork, 
charge weighed 56 lbs. Internal tem- 
perature 650-700® CL maintained through- 
out experiment, daseous products put 
tlirough air coolers and scrubbed in 
5 ft. tower packed with coke through 
which stream of creosote oil flowed. 
1 liter sample oil distilled in iron still. 
Steam introduced after kerosene fraction 
passed over. Distillation continued until 
chrysene began to distill. This once-run 
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oil washed with 25 % solution caustic 
soda; water; cone, sulfuric acid, 5% of 
wei^t of oil iu amount; water. Between 
washings oil allowed to stand 2 hrs be- 
fore reagent was ecparatetl. Oil then 
fractionated. Naphtha fraction n^dis- 
tilled. portion boiling aUive 160® C. 
added to kerasene and nHlistilled to bulk 
gravity of 0 810 and Hash of 78 * K. Re- 
distilltsl fraction.^ treuttd wuh 2^^ of 
weight of 92Vr Milfunc acid, water and 
dilute caustic scab in above unler. 

44G~JAK0WSKV, J. J,. and SIHLKY, 
F. H. Shale Depixitj* of the United 
Stute.s Rich in Oil. Oil (ia.s J, JS, 
58. 60, 62-6^1 (1919). 

Genenil aspects of .'•liale induiiti^’ in 
U. S. Scottish nulho(U and retorts 

447- MAGUIRF. don. Oil Shales of 
the Great Um(a Rasiii Salt I.:ike 
Mining Rev , i?i, No 1. 21-26 (1919) 

Interestingly written aitiele of authoi’fl 
personal experience in Uinta Basin and 
shale country. 

448- Mc'rOY. A. W. Notes on Prin- 
ciples of Oil AcciiniulatKm J. Geol., 
S7, 252-62 (1019). 

Experiment *8 in which oil .-hale, through 
tremendous pri .ssure at ]<jw ti mp» r.iture.««. 
1.S said to give tiny oil glohuhx 
also Washburne, Sen nee, <5?, 6() 0920) 
for criticism of article 

449- MORGAN, P. G Oil Shales at 
Waikaia, Southland. New Z^Mland 
,1. Sci., 2, 119-120 (1919) 

Waikaia oil shales yield 67 1 gaU. oil 
per ton. Sulfur 257%, crude parallin 
35 lbs. per ton. 

461-NICObARDOT, PAUL, .iml BAU- 
RIER, HENRI. K-ai .h s Sehi-o-i*. 
Chiniie et Ind., 2, 77U-777 (1919) 
Method for detenmmng oil content of 
shales and results of di.-t illation with 
the apparatus. Apparalu** is retort made 
from shell holding about 7(X) cc.; heated 
by blast and enclosed in well iiisulaU-d 
covering. Water vapor introduced when 
desired and products of dwtillation car- 
ried out through delivery tube to U- 
flhaped condenser. Conden.satc retained 
in cavity in bottom of condcD'^^'r until 
distillation complete. Gases lead out 
through absorption tower to gasometer. 
Temperature measured by pyrometer. 


Remilts with this apparatus agree witiiin 
3 of 1%. l\V.xuits with w’utcr and dry 
•diow from 0 4 to 2.45* r more oil vh- 
tamed using water. IViiMty abo hiffher 
Pi'T^ence of h\dr<»gen did not materially 
affict di.-tilIation 

452 - NiaiLARlurr. PAUE, and BAU- 

RIER, HENRI Da-age de rAiii- 
inoniiKpio <lan le.** PmhIuiI.- .\quex 
de Di-tillationK de- Seiii.-ii Eignifi*.- 
et Houillc'*. Chimie et liid , 777- 

779 (1919). 

MeihiHl for detiTiuming amnioniH in 
lae.-enc!' of pyndme Ammoma ctiin- 
pouiul treatid uiiii hvpobiomile or 
iiypoehlurule and (V(il\<'d nitrogen 
m» .i.-uied Ai'paralu- ((.v^eiitiallv a 
mlit»iiiet«*r) and melhod of manijuila- 
lion dlHTllM'd 

453 PEAUSE. A I. Oil Shale Mm 
mg Sei Pre-K. //,s\ 115-16 (1919). 

Notes (U) mining and treuiment of Miftlc, 
With (o^t> and \aliie of product.s 

464 PEAHSE. AinHUR E The Oil 
Sliah' Jndu^trv Mining S<-j Press, 
109-10 (1919); (' A. /.r 2438. 
Ritoit iiiu-t be Hiiapled to (|ua]iiy and 
ch.ir teler of hliah *<. Higher lenm<‘niturt‘ 
1 - letjuiied f«tr neuxity of‘ Nil, than 
f<(r j'! 0 (iueti<»n of i»il 'ioO' E or below, 
be-t unijuratme for latter; IMK) to 
2(K)l)' E. for former. Co, -is of proiluction 
■it lime of writing given 

455 PERKIN. ,J M The PnOurlion 
of Oi! fi-oin Munr.d Sourcts. .E Inst. 
IMn.leum Teeh, r>, 7.5-93 (1919) 

.\Einy ppHluet'v di.-filh d fmm bitummoua 
ub taiiei- Pr<«iuct.» d'lKud on mode 
of di-till;»t)on and material diMilled. 
Iv<n di-inbution of ImmI. diflicult be- 
eoi-.*' of poor eoiiduef iv it) of luatirial. 
Wiitiher liigli or low l« mi>rralur»»i 
-lioiihl be cmploNed depinds on piod- 
uei.- <le.Hr<vl High teiiipfuaturi' givr«: 
12, (MK) eu. ft g.»H iri'^liad of 5<KX). 
<B/ 20 Dm. (NIIJinSO, m.-P'ivd of 10 
lbs 

(Cl 11 gab. tar in-tead of 20 gals. 

(D) Tar oil aromaiic iii^iiad of ali- 

I»hatic 

(E) Hard non-volatile eoke inMcjid of 

soft coke »Mih K-10*/c volatiles. 

456 PREVOST, C. A. (’ornmcrcial 
Treatment of Oil Hhale. Railroad 
Red Book, SO, 347-48 (1919). 
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Diiagrees with Dean Winchester in re> 
gard to capacity of shale oil plants suc- 
cessful from financial standpoint. 

467“-PUMPHERSTON OIL COM- 
PANY. Report of Directors. Suc- 
cessful Oil Shale Operation in Scot- 
land. Railroad Red Book, SS, 364-6, 
April (1919). 

After setting aside liberal arnotunts for 
every possible contingency, dividend of 
6% on preferred stock and 40% on 
common stock was declared for year 
1918. 

468-ROESCHLAUB, H. M. Possibil- 
ities of the Oil Shale Industry. 
Eng. Mining J.. 108, 672-6 (1919); 
Railroad Red Book, SO, Doc., 1919. 
Review of petroleum situation shows 
that in 1927 800,000,000 bbjs. of oil will 
be needed. Scottish yield is 25 gals, of 
oil per ton shale. Each acre of Colo- 
rado shale land capable of producing 

110.000 bbls. of oil. Comparison of 
Scottish and American conditions. Ex- 
pect that cost of recovery will be less 
in U. S. American shales will produce 
2600 to 3000 cu. ft. of gas of approxi- 
mately 450 B.t.u. per ton. Will require 

350.000 to 600,000 B.t.ii.’s to retort a 
ton of shale. Mining not complex prob- 
lem. Several by-products may be ob- 
tained. Flotation oils may be recovered. 
Precious metals have been reported. 

450~SIMPSON, LOUIS. Present Status 
of Oil Shales. Chem. Met. Eng., SO, 
204 (1919). 

Advocates use of retorts that will distill 
for oil alone. Conditions here and in 
Scotland different. Scotland has high 
NHii content, whereas wo have high oil 
content. Cannot work oil shales by Scot- 
tish practice. 

461~SIMPSON, LOUIS. Oil Shales. 

Chem. Met. Eng.. SI, 176 (1919). 
Object of article to show why Scottish 
methods and experience should not be 
used. Difference in local conditions, oil 
content and NH» yields. Succeasful re- 
tort should embody (1) continuous 
feed; (2) continuous removal of spent 
shale; (3) heat supplied through me- 
dium of heated gas; (4) method by 
which heat can be supplied without ex- 
cessive retort temperature; (6) all heat 
possible should be conserved ; (6) educed 


gases to be removed when they are 
formed; (7) gases to be condensed at 
constant rate and oils to be condensed 
into four or more fractions; (8) washers 
without long stop for repair or cleaning 
will clear gases of all naphtha. 

462-~SIMPSON, LOUIS. The Irnpor- 
tance of the Retort in the Economic 
Utilization of Oil Yielding Shales. 
Bull. Can. Mining Inst., No. 38 
310 (1919). 

That Scottish shale retorts worked in 
Scotland is no reason why they will 
here. Scottish retorts failed on Austra- 
lian shales. Principles involved in suc- 
cessful retorting are : When hydrocarbon 
is heated oil first begins to boil and 
then to vaporize. Vapors further suffi- 
ciently heated will decompose into per- 
manent gas. Amount of such decom- 
position varies greatly with form of 
retort used and method of operating. 
Shal&s should, therefore, be retorted at 
temperature as low as practicable. Vapor 
should be removed as soon as possible; 
temperature required to drive out oil, 
156-760® C. Scottish retorts designed to 
work on shale with low oil and high Ni. 
Whole of nitrogen not driven off; shale 
i.s free from carbon. 1600 to 2000® F. 
used. Likely conditions in Canada for 
several years are: high price for oil, low 
price for sulfate of ammonia with re- 
stricted market; therefore should aim 
to get oil. World production has nearly 
doubled since 1914, while consumption 
is stationary. What is wanted in Canada 
is simple retort that will recover oil 
quickly and let ammonia go. Solution 
of both oil and gas retort is one for oil, 
another for ammonia; latter to be some 
form of a gas producer. Del Monte re- 
tort in Plngland receives considerable 
attention. Wallace retort has possibil- 
ities but is non-continuous. In Scotland 
necessary to supplement gases used in 
retorting with from 65 to 120 tons of 
coal per thousand tons of shale. 

463~SIMPSON, LOUIS. Oil Yielding 
Shales from the Province of New 
Brunswick. Bull. Can. Mining Inst., 
No. 1, 42 (1919). 

According to Dr. Ells, belt of oil yield- 
ing shale extends from Westmoreland 
County, on the east, through Albert 
County to point between Apnaqui and 
Hampton, Kinp County. Shales in Al- 
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467-STALMANN. otto, nie Pro. 
liuction of Shale Oil. Quiut. Colo, 
School Mmee, 74. No. 4, 28^ 
(1919). 


bert County procured by removing oveiw 
burden at sn^ cost. Shale bed cut by 
fianires filled with Albertite. This min- 
eral mined at depth of thoiusand feet 
in Bome of the Albert miners. All the 
ahale contains some oil. OiK^n pit inin- 
inlt possible; would simplify matters 
Not neceasarj' to use Scottish methiHis 
of distillation but should desitrn retorts 
to suit Canadian conditions of climate, 
finance, etc. Low price electric power 
available. Disadvantaire of u.siiik open 
pits is hifth cost of machinery due to 
import duties; samples of ruhe.'^t shahs 
yield: No, 1, 41 Imperial icals, ; No. 2, 
42 Imperial gals ; No. 3, 52 Impf‘n:d 
gals.; No. 4, 43 lm|>erial gals So-(^lled 
paper shales, available m immciw» quan- 
tities, gave: No. 5. 32 Imp(*nal gals.; 
No. 6, 34 Imperial gals.; No. 7. 42 Im- 
perial gals. May not l>e necowary to 
obtain N* products In Westmondaml 
County, at Taylorville, outcrop of phales 
carrj'ing from 42 to 47 gul.^ occurs. West 
of Alliert Mines, mar Koseville, shales 
yield 45.52 and 56 gals, while 36 tons of 
this sliale, shipped to Scotland, yielded 
40 gals, oil per ton .dude. Kvnlemv in- 
dicato.s that quantity and proliable yield 
of filiale will equal lia.-^tard caiinel coals 
of Nova Scotia Mining in New Hrmis- 
wick more difficult than in Picioii (\Mm- 
ty. Nova Scotia. Oil is practicjilly free 
from sulfur, and close to waterways. 

464~SKKRRI;IT. ROHKR1' (I ()il 
in the Hillside.s. Mim.sev Mag. l*M) , 
1919. 

Popular disciispion (»f .-hale oil. 

465-^^MITII. .1, T. (I real Kiigli.di Oil 
Fields. Petroleum World, 10, .'iC5-68 
(1919). 

New- possibilities of Norfolk shales. High 
sulfur shales are only ihow* on ton. 
Other seams nin as low as 0 5*/^ S 
Shale yields 50-60 gals, oil per ton. 
New retort of 20 tons capacity hii.'j been 
completed, Knormous quant itie.** of shale 
in Norfolk region. 

466~>STAI.MANN, (JTTO. The D.s- 
tillution of Oil Shale and the Retin- 
ing of the Prwluct**. Ca.s Krigirn*, 
21, 371-4 (1919). 

Outlines Stalmann process and reviews 
requirements for successful distillation 
of oil ahale. 


Docriplion of Stalmann prtK'cus con- 
tnbulCHl to an article by John Wil- 
linnih. 

468 -STALMANN. O'lTO Notes on 
Oil Shale and its Tieatmciit for (he 
Pnkluetion of ('rude ()d Hailrtuid 
Red Book. ,Hi, 2SUS9 0919). 

Afiolysu* of Scottish Shalt' 


\yat<r (at 240 ' F ) 2 07% 

\»»1.4lih’ iiiatti r 24 31 

Fi\e«i earbon 12 50 

A.-l» 60.50 


AiuiUms of non-comlen>:d)le ganns 
ga\c 2;Pi CO,. 1% ('t), I3‘,'r II,. 22% 
CIL. Pi (),. 37'f N, (oik luih Bln. 

\alue of 210. 

Aitalysu'^ of Crutit' l)tl 


N.iphiha 10%> 

Bmmng oil 43%^ 

I.ubnealing oil 40% 

Paraffin wax, Ib/t 15 Ilis. 


Shahh produr<> 12 to 60 lb-. (NIDr 
St), per ton. Beds are line grained clay 
-hale, l!iiiniiat<‘(j, from 10 in to 10 fi, 
(hiek, )nt(U>tratihe(i with bands eoiitain- 
ing hi-k kerogen High oil yield tneaus 
low NIL yiehl and viee-versa In Atiieri- 
<an khah'H (NID^SC, yield appears to 
b* mdipuidiiit of oil yuld ScoUish 
kiiales eonlain 20% carbon. IV'/r liydro- 
gm 07%r mtrogd), 15% sulfur. Shale 
loiiM'd like coal, broken into 6 in pieees, 
and ihdi charged directly into retorts 
2 <j0 **< 1 . fi. oondeiiMiig surface required 
for co’h daily (on of oil diale treated. 
Non-comleiikabh* giikcs pass ihroiigli 
.'iliMirption lowers, where showers of 
water remove last trace of NIL, 
then UM»d as fuel 

Wi-tern shales differ from Scotl.i^i in 
that thi'ir silicji content is high i^«l alu- 
mina content low Analysis Klko, 
Nevada, shale. Volatile matlx‘r/32j0()% ; 

.Sit),. 6097%; Ab(J,, 7.40%; FeA, 
5 50%, CaO, 2.05%; MgO, !.00%>; N„ 
02l*h'i This shale pnsJueos 50 gaU. 
(iu<Je |H‘r Ion. I sc ciisi iron retort for 
Aiuenran shalo, Ia/m of nitrogen ia 
.50% but saving on retort repair more 
than maketi up for mitogen 1 o«r, Great 
heal DcccflMiry to recover all niirogeti 
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necessitates frequent and ^ costly repair- 
ing of retorts. 

Stalroann retort consists of cast iron 
pipe 12 in. diameter. 15 ft. long, built 
in brick furnace with fireplace. Retort 
hermetically closed at feed discharge 
ends. Superheated steam enters near 
discharge end and leaves near feed 
end to carry off hydrocarbon and am- 
monia gases as soon as formed. Holds 
500 lbs. Larger retorts may have area 
of 2^8 by 1 ft. (oval). Use 4 retorts 
in one furnace; requires one super- 
heater. Scottish cooling and condensing 
system inefficient, Stalrnann system bet- 
ter. U. 8. Patent 1,225,058 embraces fol- 
lowing features that Scottish system 
lacks: (1) Uniform temperature of cool- 
ing surfaces, (2) thorough mixing of 
particles of vapor, (3) forceful friction 
caused by impinging vapors to be con- 
densed against cooling surfaces. Time 
of distillation varies from 4 to 36 hours, 
average 6 to 12 hours. 

469-SMITH, GEO. OTIS, and others. 
Symposium on Western Oil Shales. 
Railroad Red Book, 36, 219-27 
(1919). Van H. Manning to Sec. 
Interior (1919). 

Believes shale oil production on a com- 
mercial scale possible. George Otis 
Smith, Director U. S. Geol. Survey, 
1918, says shale oil will regulate price 
of gasoline and assure unlimited supply 
of that fuel. Indications that shales of 
northwestern Colorado and northeastern 
Utah can produce ten times as much 
oil as has been removed from wells 
since drilling of first well in 1859. 

Chester G, Gilbert and Joseph E. 
Pogue, Smithsonian Institution, U. S. 
National Museum Bull., 102, Part VI 
(1918). 

Comparison, Shale oj Scotland and 
Colorado and Utah. 

Yield from Colorado 

1 ton Shale Scotland Utah 

Oil, gals 24 60 

(NH4)^0«, lbs 34 17-35 

Gas. cu. ft 2000 3000 

Shale residue, lbs.. . 1600 1500 

Russell D. George, Colorado State 
Geologist, states that oil consumption 
increased appro.xiniately 100,000,000 bbls. 
between 1914 and 1917. Findings of 

Geological Survey give no hope of dis- 
covery of new oil fields of large area 


in U. S. In 1917 consumption of petro- 
leum exceeded production 21,000,000 
bbls. Probable shortage of 42,00oiooo 
bbls. in 1918. Contrasts Scottish and 
Colorado-Utah shales: Scottish beds 
thin, irregular, steeply inclined, deep; 
Colorado-Utah beds thick, horizontal’ 
high above creek levels. Scottish shales 
oorer in oil but richer in (NH^l^O,. 
p. gr. best shale 184. 1 cu, ft. weighs 
114 lbs., 17.54 cu. ft. eauals 1 ton shale. 
18 cu. ft. used in calculations. Shale 
carrying 0.55% Nj produces 30 lbs. re- 
coverable (NH4)aS04 per ton. Costs of 
plants vary according to size, type, loca- 
tion, extensiveness of chemical labora- 
tories and refining plants. 500-ton plant, 
suitable for turning out four finished 
products— gasoline, lubricating oils, paraf- 
fin wax, and (NH 4 )aS 04 — will cost about 
$2000 per ton per day capacity. Esti- 
mate includes all engineering and legal 
expenses incident to starting up new 
enterprise. Primary products of oil 
shale: Shale oil, water, gas, and spent 
shale. Character of oil depends on tem- 
perature, pressure and presence of steam 
in retort. If sulfur and nitrogen com- 
pounds in shale oil arc detrimental, they 
can, pcrhap.s, be shifted to other prod- 
ucts of distillation by properly manipu- 
lating treating conditions. Rapid heating 
of shale causes non-conden.sable gases to 
form and lessens yield of oil. Injection 
of steam into heated shale in retort 
causes larger percentage of N* to be 
converted into NIL. Possible to remove 
gasoline, NIL, and S from fixed gases, 
before using it for fuel. Yield of Nj 
directly proportional to yield of oil. 
Average Na content of shale yielding 
more than 15 gals, oil per ton theoreti- 
cally equal to 50 lbs. (NH4)aS04. Com- 
mercially 60% of Na can be secured, or 
30 lbs. (NH4 )iS 04 per ton shale. Dyes, 
high explosives, and rubber substitutes 
are some possible by-products. Disposal 
of ash or spent shale is problem. Ash 
equals 60% or more of original bulk 
of shale. 

470-WALTON, S. A. Another Side of 
the Shale Oil Industry. Petroleum 
World, 16, 212-3 (1919). 

Shale residue may, by proper treatment, 
be used for cement material for roads, 
and building materials. 

472-WHITE, DAVID. The Unmined 
Supply of Petroleum in the United 
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States. Automotive iDdustries, iO, 
361 ( 1919 ). 

MentioDs oil shale as future stipply 
when oil is no longer avajlable from 
wells. 

473 - WILLIAMS. JNO. C. The 
duction of Shale OjI. Quart. Colo 
School Mines, 14, No. 4, 17-40, 
Oct, (1919). 

474 — WINCHESTER. DEAN E. Oil 
Shale and its Development in the 
U. S. Chemical Age. 1, 119-23 
(1910); Railroad Rod Book, 30’, 21- 
27, Jan. (1919). 

Prospects arc that within n<>xt five years 
immense induhtrj' will develop. Will 
develop ns mining and manufiicturing 
industry. Shale dot's not contAin oil a.** 
such but contains partly bitumeniml 
vegetable matter in Mich st.ate of altera- 
tion that addition of heat proiluce'*' oil 
Oil shale heavier thin coal; richer 
seams are black and have waxy lu>tr«* 
In the U. S., beds occur in ages from 
Ordovician to late Eocene, (^hh r hlinl* s 
not so rich. Riche.^t and mo'^t evt^'a-iive 
deposit belongs to (Irei'n River forma- 
tion (Eocene), Colorado, Wyoming, and 
Utah. Along outciop of shale bi'ds in 
Colorado and Utah are but few placi-s 
where a bed of oil shale moie th?»n 
10 ft. thick and capable of yielding at 
least a barrel of ml per ton einnot be 
found. Elko, Nevada, shah probablv 
younger than Colorado or Wyoming 
area and are near railroad. Are com- 
paratively soft and easy to mine and 
yield oil with high parallin content 
Permian shales in .>Juuihwe>tern Montana 
yield quantity of iJiophate. Meager 
information indicates that the.'ie hhahs 
arc not ncher than (^reen River forma- 
tion. Black shale-* of eastern U. S, are 
Ordovician and Devonian. Oil ynid 
rather low'. Carmel coals and cannel 
shales of same region are more promu— 
ing source of oil. Monterey shah-s of 
Southern California arc impregnated 
with oil to such extent that oil may 
be extracted commercially. 

Mining: probably ordinary coal min- 
ing practice, modified to suit eonditiona. 
Costs should not Ixi greatly diflercnl 
Most oil shales are 1000 to 1500 ft, 
above valleys and aerial tramways neces- 
sary to handle it. Meager evidence indi- 
cates that shale will not be greatly dif- 


fj’nent underground than at surface. 
Shale must be crushed or ground ai 
t,\pe of ix'tort demands. 

Many ly|^k-«« of rt'tort l)eing built. A 
immbtT. of course, will Im> discarded but 
n-Milt of uli will, no doubt, yield »uc- 
ci s.-ful retort DitTerences of chanteter 
between “hahrs of this country and ^it- 
l.iml indicate that difTenait metluHls will 
bf UM‘d in handling them. 

('omi*ani»-.-« Intin sted Bishop Prooeas, 
l.VJO North LiSidle St . Chicago; Brtm- 
«1< r Proces'<. Wm K. Mohr, Clark, Long 
aihl ('o . lA) E 12nd St . New York City ; 
C’;»llm Shale Process Co. Franklin Kiir- 
n-ice, N J ; (’hew Proceas, L. F. Chew, 
D»n\i'r. (\»lo ; (’'raiie Proci^ss. (?rane 
Shall' C^ul'. Elko. Nev ; D«y-Reed 
Proec-s.-*, David 'K Day. 713 19lh St , 
.\.W., Wa.-hmgion, 1). (^.; Del Monte 
Pioe4'N<. (’ A Prevost. Am. Rep, Room 
.SM, Souther Building. Wa*‘hinglon, D.C.; 

I nek-on Proeevs. Rainbow Petroleum 
Produef- Co, S'dt Lake f'itv. lUaJh ; 
.1 II Ci.dloupe Proeens, J 11, (lalloiipe, 
1101 19»li St. D«n\er. C'olo ; (»n-ene- 
I nick * Proee---*. F, C. (Imeiie, The Den- 
Mr Coal By-Pnslucis (’'o.. Denver, 
(’oil) ; .1 B .hinon IMuetion PioeiaiiS, 
C B Stewart, WKl Meintyre Building, 
Sdi Like City, I 'tali; PenrN* Process, 
\itliur L IN are and Co,. ,50 E. 42nd 
Si . New Voik C'ltv; Prichard Procewi, 
Di T W IVieluird. Chemists Club, New 
'I'Mtk (Ntv; Piimplii rsfon or Hcottisli 
Pioei-- (ll.i-gow, Seotland; Scott Proc- 
( DeiM'it T<-ting Laboratory. 674 
lioudw.iid Ave , Detroit, Mirh ; Simi»- 
•-..ji Piocrv-. Loiiih SimpHon, 172 O'f'on- 
n< 1 St, Ottawa, Canada; Stalmann 
IN . .11 -s. Olio Stabnann. Salt Luke t^ily, 
I'l di or INtroleum Engineering (’o, 
217 Dwight Budding, Kansas ('ity. Mo.; 
W.dl.iee Pioee— (Jeo, W, Wallaee, Wal- 
Im<* C\.ke, Oil and Bv-Prrslucts (a>., 
I.i-i St laaji.s. Ill ; Wmgelt Pioci'sa, 

I In- Ameriean Shale Refining Co, 631 
I ji-t National Bank Budding, Denver, 

Colo 

Primary di-t illation produetx: oil, 
watrr. ga.i, and Kjient i-hale. (’Imrarter 
of oil di pend- u}>on method of distilling. 
NumlxT of valuable by-prcHluct'? have 
U « 11 pr<i«lueod. Bringing shale \o high 
t* ml i-rulure quieki) P uds to yield Jier- 
manuit gas Injietion of sP .am tendi 
to yu Id Ni in form of N1I» rather thwa 
lAiidine cofTipoundjB an la caw- when die* 
(died dry. NH« content incrcaiies with 
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oil content. Commercially about 60% 
of Ni obtained as (NHiliSOi. Ash con- 
tent about 60%. 

At present no satisfactory information 
regarding mining, delivery, etc. Cost of 
mining probably about $ 1.00 per ton. 
Extensive tramways costing $15,000 to 
$ 20^000 must be installed in vicinity of 
DeEeque. Cost of installing various 
retort systems varies from $300 to 
$2500 per ton of shale per day. Cost 
of plant would probably be half a mil- 
lion dollars or more for treating 1000 
tons shale per day. 

476-~winchester, dean E. J. 

Franklin Inst., 689-704 (1919). 
Believes oil shales of Rocky Mountain 
district will eventually make up deficit 
in natural occurring oils. Oil shale is 
tough thin bedded structure, weathers 
bluish white. - Good oil shale should 
bum with sooty flame. Oil shale beds 
generally lie horizontally and sometimes 
two to three thousand feet above val- 
leys. Green River shales laid down in 
fresh water and contain abundance of 
fossils. Oil thought to come from veg- 
etable matter in shales. Green River 
shales increase in Ni with richness in 
oil. Destructive distillation yields oil, 
gas, water and spent shale. These shales 
may be expected to yield 30 lbs. 
(NH4 )iS 04 per ton. Reports that shales 
contain gold, silver, lead, etc., in pay- 
ing quantities apparently without foun- 
dation. No shale analyzed contained 
more than one dollar per ton in pre- 
cious metals. Several by-products pos- 
sible but must wait until oil made 
commercially before they can be devel- 
oped. In Scotland cost of production 
01 crude oil and NH| is $ 1 .^ per ton 
shale. Successful plant will have to treat 
1000 or more tons of shale per day. 

476 -- 7 WPLFF, H. J. Commercial Pos- 
sibilities of Oil Shales. Eng. Min- 
ing J., 108, 217-19 (1919). 

Analysis: 1-3% moisture; 20-50% vola- 
tile; 45-80% ash; 0.5-4% asphalt; 2-9% 
paraffin. Ute Oil Co. of St. Louis erect- 
ing a 400-ton plant at Watson, Utah. 
Wallace Process. American Shale Rehn- 
ing Co. developing on stream 12 miles 
from DeBeaue. ISO-ton Wingett retort. 
Oil Shale Mining Co. developing on 
Dry Creek, 20 miles from DeBeaue; 
Henderson retort. Mt. l^ogan Oil Shale 


and Refinii^ Co. 4 miles from DeBeque. 
Colorado Carbon Co. 27 miles from 
DeBeque. Seam 60 ft. thick and 70 gals, 
per ton. 

477- WOOD, H. L. Shale OU as a 
Business Proposition. Sci. Am., Ito 
484 (1919). 

478- ABRAHAM HERBERT. As- 
phalts and Allied Substances. New 
York, Van Nostrand, 1920, 2nd ed., 
608 pp. Cf. Abs. 329, 331, 332. 

Several references to oil shale under 
title of pyrobitumens. 

479- ACHESON, EDWARD G. Is 
Synthetic Petroleum Possible? 
Chera. Met. Eng., £6, 268 (1920). 

May be possible to produce petroleum 
synthetically. Suggests U. S. Bureau of 
Mines should distribute liberal samples 
of oil shale among chemists of U. S. 
so that they may develop an interest 
in and possibly make discoveries of 
advantage to industry. 

481- ALDERSON, VICTOR C. A 
Directory of Oil Shale Retorts. Col. 
School of Mines Supplement, 16, 21 , 
Oct. (1920). 

Facts and details of different retorts and 
processes for extraction. Bibliography 
of publications on industry by the author. 

482- ALDERSON, VICTOR C. Pres- 
ent Status of Oil Shale Industry. 
Railroad Red Book, 37, 19-31 (1920). 

R 6 sum 6 of commercial aspect. Com- 
parison of shale and crude oils. Prac- 
tical development. Future question. Fi- 
nancial aspect. 

483- ALDERSON, VICTOR C. The 
• Oil Shale Industry and Its Possibil- 
ities. Oil, Paint, Drug Rep., 97, No. 
26, 16; 98, No. 1 , 15 (1920). 

Data on deposits of oil shale. Nature 
and origin of oil shale. Location and 
leasing of shale land. Estimated costs 
of distillation and refining plants. Prob- 
able future of shale oil industry. 

484- ALDERSON, VICTOR C. 6 U for 
Centuries in West. Petroleum Age, 
7, No. 2 , 49-51 (1920). 

Shales of Colorado alone can keep 100 
plants going for 800 years. Costs of min- 
ing shale. Oil and gasoline of very good 
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quality from shales. 'Scottish and Ameri- 
can shales compared. 

485- -ALDERSON, VICTOR C. Oil- 
Shale Industry in Scotland and Eng- 
land. Am. Gas. Eng. J., 113, 255^ 
(1920) ; Colorado School Mines 
Quarterly, 16, Oct., 1920 j Railroad 
Red Book, 37, pp. 891-906, Sept, 
1920. 

Analyzes methods employed successfully 
abro^ and bases suggestions on these 
findings for utilization of American 
shales. In 1919 about 3 million Ions of 
Sottish shale retorted. Average yiehl 
20 gals, oil and 40 lbs. (NH 4 )iS 04 per 
ton. English shales extensive but prac- 
tically worthless owing to high percent- 
age of sulfur, 6-8%. 

486 - ALDERSON, victor C. The 
Oil-Shale Industry. F. A. Stokes 
and Co.,N.Y. (1920). 

A book containing miscellaneous collec- 
tion of facts, flgur(>H and views of oil 
shale and shale oil industiy. Ks.sentially 
popular in nature. Reviews petroleum 
situation and points to eventual utiliza- 
tion of oil shales. Geographical location 
of shale deposits given with history of 
the shale industry abroad. Chapters on 
“Retorting and Reduction” and bibli- 
ography appended. 

487 - ALDERSON, victor C. The 
Shale Oil Industry, Mag. N. Y, 
Petroleum Exchange, 1, No. 6, 16- 
12 (1920). 

New developments in British shale oil 
industry and change.s in method of oil 
extraction. Comparison from analyses 
between British, Scottish and U. S. 
shales. In some respects a quite novel 
way of day wage payment is in force in 
Scotland. Minimum wage but no maxi- 
mum. Problem of removal of sulfur 
from English shales makes them prac- 
tically worthless, a factor in favor of 
American shales. Conclusion of char- 
acteristics of English and Scotti.^h shales 
and study of most efficient method.^ with 
prediction of three types of retorts to 
be used in future. 

483~ALDERSON, VICTOR C. What 
to do with Shale Oil. Petroleum 
Mag., P, No. 6, 32 (1920). 
(Donclusions drawn by author on trip to 
plants operating abroad. Predictions as 
to our future retorts. 


482~ALDERSON, VICTOR C. Why 
Shale soon will Vie with Petroleum. 
Petroleum Mag., No. 3, 96-98 (1920). 
Summary of past record of shale. IxKsa- 
tion of good shales. By-products of 
shale. Distribution of shale. Figures on 
beds in different states. Costs, diffi- 
culties and advantages. Analogy to 
other industries once thought pipe 
dreams. 

491- ALDKRSON, VICTOR C. The 
Present Status of the Oil Shale In- 
dustry. Colo. School Mines Mag., 
10, No. 2, 19-25 (1920) : Chern. Age, 
New York, II, 427 (1920); Petro- 
leum Times, S, 275-6 (1920). 

Prices crude petroleum and compares 
with cast of crude shale oil. Approxi- 
mate cost of producing crude i^ale oil 
$1.85 per bbl. Retorting practice out- 
lined. Practical development di.scu.ssed 
with name and location of companies 
operating. Financial aspi'ct and future 
of industry discussed. 

492 — ANON. Scottish Oil Shale Possi- 
bilities. Qiem. Met., J?2. 277 (1920). 

It is shown that Scottish shale deposits 
.‘'till contain large rescr\cs of usable 
.-hale, the.«e known reserves being four 
times as much as has been used to date 
Origin of oil shale discussed but no new 
facts presented. 

493~ANON. An Oil-Shale Plant. Min- 
ing Sci. Press, 130, 349 (1920). 
Di.-iCus.ses trial nin of (lal loupe retort 
at plant of Western Oil Shale Co. near 
Grand Junction, Colo. Capacity 80 tons 
a day. 50 gala, oil per ton shale. By 
fractional condensation fraction capable 
of direct use in automobile was ob- 
tained. 

494_AN0N. The John.s Metluxl of 
Shale Oil Extraction. Chern. Age, 
New York, 58, 313 (1920). 

Brief description of process, chic*f feat- 
ures of which are continuous and prac- 
tically automatic operation, complete 
eduction of recoverable hydrocarbons, 
and use of carbonaceous residue and 
imcondensable gases as sole source of 
heat. Ash is recommeiulcd as excellent 
material for brickmaking. 

495— ANON. Government Research in 
Oil Shale Technology. Chern. Age, 
New York, 28, 293-4 (1920). 
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Outlines research work of U. S. Bureau 
of Mines, in co-operation with State of 
Colo., at University of Colo., Boulder. 
Problems and object of research dis- 
cussed. 

496~-ANON. Use of Oil Shales. Chem. 

Eng., New York, 28 , 18 (1920). 

Oil shales have great passibilities of de- 
velopment if pushed. Popular review 
of shale oil situation. 

497— -ANON. Who Knows about Shale 
Oil? Chem. Met. Eng., 22 , 386 
(1920). 

Progress toward a solution of shale oil 
problems such as proper retort, effect 
of grinding, rate of heating, refining of 
cnide, etc., disappointingly slow. Prob- 
ably due to fact that resourceful organi- 
zation not yet interested. 

498— ANON. Report on Test of New 
Brunswick Oil Shale.s in the Wal- 
lace Retort. Chcin. Met., Eng., 22 , 
809 (1920). 

Abstract of report from Mines Branch 
of Canadian Department of Mines. Wal- 
lace retort consists of cylindrical verti- 
cal combustion chamber, containing dis- 
tilling chamber in form of frustrum of 
cone, extending throughout height of 
former. Space occupied by material un- 
der distillation thus diminishes gradually 
from lower to upper end. Special ar- 
ranged take-off duct provided which re- 
moves volatile products as soon as 
formed, preventing long exposure to heat 
and consequently formation of unsat- 
urated hydrocarbons. Results given for 
two typical runs in this type of retort. 

499 — ANON. Shale Oil Bibliography 
for 1919. Colo. School Mines Mag., 
10 , No. 2, 31-32 (1920). 

Bibliography of shale oil by months. 

500— ANON. Continuous Operation of 
Oil Shale Retorts. Shale Review, 2 , 
8. p. 9 (1920). 

Description of Galloupe retort, 

501— ANON. Mining Oil-Shales. Eng. 
Mining J., 110 , 122 (1920). 

Short discussion of mining methods for 
oil shales. Will resemble coal mining 
more than metal mining. 

502— ANON. Financial Record of 

Scotch Oil-Shale Companies. Eng. 
Mining J., 110 , 628-7 (1920). 


Scottish shale indusliy has been amal- 
gamated and united to Anglo-Persian 
Oil Co., Ltd., an organization in which 
British Government has large financial 
interest and dominating control. Report 
shows Scottish oil-shale companies have 
not been very ^eat financial success. 
Report “nil” dividends as late as 1910- 
1914. Companies found it advisable to 
mix their product with refined oil bought 
on market from producers and refiners 
of crude oil. This practice will prob- 
ably be continued. 

603— ANON. Shale Carbonization De- 
velopments. Gas. Jour., London, 
169 , No. 2956, 17 (1920). 

Outlines development work in Norfolk 
oil-shales. 

604— ANON. Mining for Oil. Literary 
Digest, 65 , No. 8, 35 (1920). 

A review of a p.aper read before the St. 
Louis Mining Congress by Victor C. 
Aldcrson. Geographic location of oil- 
.shale deposits given as Colorado, Utah, 
Wyoming, Nevada, Montana and Cali- 
fornia, Shale abounds in Canada, Scot- 
land, France, South Africa, New South 
Wales, New Zealand, Tasmania, Brazil, 
Italy, Spain, Austria, Serbia and Turkey. 
Probable formation of shales. Mining 
methods for shale. Roora-and-pillar 
method of coal mining will probably be 
adopted. Crux of industry is retorting. 
Several processes for retorting now in 
course of development. 

605~ANON. Oil from Shale. Mag. 
N. Y. Petroleum Exchange, 1 , No. 1 
(1920). 

Present oil production and problems for 
future. Comparison of reserve oil per 
capita to what it could be per capita 
considering Colorado alone. Estimate 
of casts of extraction. 

606-ANON. Oil Shale. Mag. N. Y. 
Petroleum Exchange, 1 , No. 2, 12 
(1920). 

Interview with Victor C. Alderson on 
recent progress of oil shale industry. 
Output of petroleum from wells 2,280,- 
000 bbls. of oil to sq. mile. One 10 ft. 
seam of shale yielding 1 bbl. to ton will 
give 15,488,000 bbls. of oil, or seven 
times average square mile output from 
wells. 5,500 so. miles of oil shale in 
Colo, and Utah will produce 255,000,- 
000,000 bbls. 
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507— ANON. Oil Shale Station De- 

sired by Bureau of Mines. Mining 
Congress J., 6 , No. 10, 490-91 (1920). 
Request of $175,000 by Bureau of Mines 
for station. Plans for plant by Dr. 
Cottrell. Bureau of Mines should in- 
vestigate problem and not leave it to 
individuals. 

508 —ANON. Progress in Constmetion 
of Oil Shale Plants. Eng. Mining 
J., 109 , 812 (1920). 

Summary of eight oil sh.ale distillation 
plants under construction in United 
States up to 1920. 

509 — ANON. Expert Hokls America’s 
Oil Shortage can be Overcome. Min- 
ing Congress J., 6 , 582-6 (1920). 

Outlines interview with J. 0. Lewi.s of 
Bureau of Mines, subject “America’s 
future petroleum supply.” Con^crva- 
tion, co-operation and intensified meth- 
ods of recovery from abandoned and 
exhausted wells three important fac- 
tors, along with utilization of now sources 
of supply. Shales constitute reserve for 
future supply. 

510 — ANON. Petroleum Resource's of 
U. S. Insiiflicient for the Future. 
Oil, Paint, Drug. Rep , 97 , 13 an«l 27 
( 1020 ). 

Interview with Dr. David White, Chief 
Geologist for U. S. Geological Survey 
on available supiily of petroleum in U. 
S. and possibilities of solving que.stion 
of shortage by oil .shale and other sub- 
stitutes. 

511— ANON. Extemsive Deposits of 
Tar Sand and Oil Shale. Oil Gas 
J., 18 , 89 (1920). 

Abstract of report by S. C. Ells of the 
Canadian Dep’t of Mines on his .vun^ey 
of tar sand deposits of the Athabu'^ka. 
Senate of Canada has appointed s'pecial 
committee to investigate commercial pos- 
sibilities of Canadian oil-shales. Best 
known Canadian oil .shales are New 
Brunswick deposits near Albert mines. 

512 — ANON. Shale Oil Extraction by 
the George Method. Oil Ga.s J., 19 , 
No. 7, p. 88 (1920). 

Tests of oil shale apparatus invented by 
R. D. George of University of Colo. 
Vapors taken off at two points into an 
air and then to water condenser. Rapid 


vaporization by using superheated steam 
and electric blower. Oil yield from two 
to three times greater by using super- 
heated steam than by dry distillation. 

513— ANON. Should Develop Shale 

Resources. Oil Gas J., 18 , No. 39, 
72 (1920). 

English writer believes our shortage of 
crude will soon force us to work our 
oil .‘shales. Outlines production of crude 
in foreign fields. Believes American cap- 
ital should be used in the development 
of foreign fields. 

614 — ANON. Oil Shale Depohits in 
Bulgaria to be Exploited. Oil, Paint, 
Drug Rep., 97 , No. 26. 12 (1920). 
Large depo.'iita of oil shale or bitumi- 
n()u^ schist m Bulgaria to be dcvelopeil 
Locates five of largest fi('ld.s in count, r>'. 

515- -ANON. (^il Shale Investigation 
Needed to Locate Future Oil Re- 
serves. Oil, Paint, Drug Rep, 97 , 
No. 6. 19 (1920). 

Interior Department .‘statement as to 
necc.s.sity for appropriation to carry on 
research work on oil shales. .\f!ks an 
apiiropriation of $70, (XX) for work. Pos- 
.sibihties of oil hhalc. Objects of re- 
M-.ireh and purno.se of inve.stigntion to 
bo earned out by Bureau of Mines. 

516- ~ANON. Oil Shale Entries Made 
Prior to Leasing Law are All Right. 
Oil, Paint. Dnig Rep., 97 , No. 25, 
15, (1920). 

Oil ."hale entries made before the oil 
le.'i.^mg l;iw was enacted Feb. 25. 1920, 
are all right. Interior Dcjit. announces 
ruling. 

517 -.ANON. Oil Leasing Act Promises 
Stimulus to West. Oil Trade J , 11 , 
No. 3, 13-14 (1920). 

Outline.H Oil Land Leasing Act (Senate 
Bill 2775) which providi's for limited 
li aM's for coal lands, and oil shale lands, 
for phosphate lands and for sexlium 
lands, reserving to the government cer- 
tain royalties and rentals. 

618— ANON. Shale Oil. Oildom, New 
York, 11 , No. 10, 41 (1920). 

Reviews work of continuous oil extrac- 
tion plant constnicted by Industrial 
Proce.ss Engineering Co., St. Louis. Gen- 
eral analyses of oil shales from Colorado, 
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Nevada, Utah, Wyoming, Kentucky and 
California. 

619—ANON. Oil Shale Days are Here. 
Petroleum Age, 7, No. 9, 39-43 
(1920). 

Names of companies and location of 
several shale oil reduction plants in 
Colorado, Wyoming and Nevada. Pho- 
tographs and locations of shale fields. 

620~ANON. Position of Scottish Min- 
eral Oil Industry; Uncertain Future 
of Shale Mining. Petroleum World, 
17, 81-83 (1920). 

Increase in cost of production after 
armistice, decrease in price of competing 
products and labor difficulties forced 
shale operators to refuse laborers agreed 
wages of coal miners, made economic 
production of oil from shale impossible. 
Organized “Scottish Oils, Ltd.,” fusion 
with Anglo-Persian Oil Co. to furnish 
petroleum to continue operation of re- 
fineries and distribution. Price of gaso- 
line, etc., and coal in 1919 opened mar- 
ket for oil in British mercantile marine. 
Previous market entirely continental. 
Proposed development of shale oil in- 
dustry at Norfolk, England. Unfavor- 
able economic factors prevail. Neces- 
sary to find new petroleum supply to 
keep in operation existing Scottish re- 
fineries. 

621— ANON. Oil Shale has its Prob- 
lems. Petroleum Age, 7, No. 12, 
123-4 (1920). 

Oil shales rather widely distributed 
throughout U. S. Black shales of the 
Devonian Age, yielding not over 25 
gals, of oil per ton of shale in Virginia, 
West Virginia, Penna., Tenn., Ky., and 
Ohio. Very rich shales of Green River 
(Eocene) Age in Utah and northwestern 
Colorado. Deposits in Nevada, Mon- 
tana, Wyoming, and possibly Idaho and 
Texas. In California very different shale 
in the Monterey (miocene) formation. 
Recovery is matter to be worked out on 
scientific basis. To be commercially 
successful oil shale operator must pro- 
duce barrel of crude shale oil at the 
rice for which he can buy at this mar- 
eting point a barrel of crude oil con- 
taining relinable products of equal value. 

622 — ANON. Scottish Oils, Limited. 
Petroleum Age, 17, 301 (1920). 


Report at annual meetii» of the share- 
holders of Scottish Oils, Ltd., a shale oil 
industry. 

623— ANON. Report of English Oil- 
fields, Ltd. Petroleum Times, Lon- 
don, 3, No. 52, 17-22 (1920); Gas J.. 
London, 149, No. 2956, p. 35 (1920^). 
Report at annual meeting of sharehold- 
ers of English Oilfields, Ltd., by geologi- 
cal expert and chemical adviser. De- 
tailed description of company’s holdings 
and estimated oil content. Chemical 
nature of shale oil discussed. Gas Jour- 
nal, London. 

524 — ANON. Porter Plant Shale Oil is 
Half Gasoline. Shale Rev., B, 3-4 
(1920). 

Describes Porter process and products 
obtained. Large percentage of gasoline 
obtained from shale oil. 

626— ANON. Comparative Tests of 
Lubricating Oils. Shale Rev., 8, 25 
(1920). 

Results of experiment at University of 
Colorado in which a shale lubricant and 
an oil refined from well petroleum were 
compared. 

626- -ANON. The Father of the Ameri- 
can Oil Shale Industry. Petroleum 
Times, 4, 643 (1920). 

Interview with Victor C. Alderson, Presi* 
dent Colorado School of Mines. Fig- 
ures and calculations on amount of oil 
per square mile per 10 ft. section seam. 
Cast for mining and treatment with con- 
servative figures on amount of product 
obtained. 

627— anon. Developments in the 
Norfolk Oil Shale Fields. Petro- 
leum Times, London, 4, 405-9 (19^). 

Report of English Oilfields, Ltd., on com- 
pany’s properties in Norfolk together 
with the Board’s summary of progress. 
Report divided into four heads: (1) 
Company’s shale deposits, quantity, 
quality and method of working; (2) 
progress regarding shale retorting prob- 
lem ; (3) refining crude oils, and market- 
able products obtained therefrom; (4) 
outlook for subsiantial dividends. On 
basis of a yield of 30 gals, per dry ton, 
plus 3 gals, of scrubt^r spirit, refined 
products obtained from one dry ton of 
shale, after working and refining are: 
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Motor spirit 7 gals. 

Kerosene 9.76 “ 

Lubricating oil 0 “ 

Bituminous residue 5 “ or 50 lbs. 

528 — ANON. Developing the Norfolk 
Shale Fields. Petroleum Times, 
London, 4t 2^1 (1920); Petroleum 
Times, S, 213 (1920); and I 239 
(1920). 

Sketch of Letch shale oil works of Eng- 
lish Oilfields, Ltd. Lay-out of works 
included. 

629 — anon. FiSthonian Oil Shale. 

Petroleum World, London, 17, 137 
(1920). 

Approximate length of Esthonian field 
about 100 miles. 1 ton of raw shale 
(13.7% moisture) yields 232 liters of 
crude oil. Field not being developed. 
Some shale used by railroad locomo- 
tives. 

631 — anon. Scottish Mineral Oil In- 
dustry in 1920. Railroad Red Book, 
38, 394-6 (1920). 

Reprint from ‘‘Glasgow Herald." Yearly 
report from Scottish Oils, Ltd., 7% divi- 
dends declared. Marketable products 
from oil shale, sulfate of ammonia, par- 
affin w'ax and candles, fuel and ga.s oil 
and kerosene, burning and power oils. 
Production given in gallons per year for 
oil. 

632 — ANON. Dyes and Paints from 
Shale Oil. Shale Rev., Denver, $, 
No. 11, 14 (1920). 

Crude shale shipped to Denver to be 
retorted. By-products to be utilized. 
Aniline fraction of shale oil to be re- 
covered for dyes. 

633 — ANON. New Oil Imlu.stry of S. 
Africa. S. African Mining Eng. J., 
S9, 397-98 (1920). 

On possibilities of shale oil in S. Amer- 
ica. Estimates of costs, prices and out- 

E ut. Possibilities of industry in S. A. 
y analogy to what has been done in 
France and Gotland. Hopes of real 
wells as in U. 8. are anything but hope- 
ful. All working conditions as far as 
coal, shale, water supply, etc., for mining 
are ideal. 

634-ANON. Transvaal Oil Shales. 8. 
African Mining Etjg. J., 29, 491-92 
(1920). 


Wakkerstroom Companies awaiting newa 
from London. Map of farms under op- 
tion. Extension of area by Geluk Co, 
Activity in Ermclo District. Govern- 
ment apathy criticised. 

636— ANON. Augmenting our Oil Sup- 
plies. The Street, New' York, 3, 
607 (1920). 

Development of shale oil industry to 
augment our present petroleum supply. 
Popular discussion of shale oil industry. 
Selection of property in which all factors 
mentioned will comoine to produce low- 
est possible unit cost is exceedingly diffi- 
cult and delicate t4isk and requires en- 
gineer with keen appreciation of busi- 
ness economics. Successful operation in- 
v«)lves proper selection of shale deposit 
as to yields and location. 

6367'ANON. What England is Doing 
in the Development of the Oil Shale 
lmlu.stry. Railroad Red Bfx>k, 37, 
.563-68, 6.56-60 (1920). 

Address of W. Forbes Leslie of English 
Oil Eiehls, Ltd. Quotations of speech 
taken from Petroleum Times (London). 
General summary of all England's work 
on this industry. 

637— ANON. Important Ruling in Re- 
gan! to Oil Shale Titles. Railroad 
Red Book, 37, 569 (1920). 

Inferior Dept, recognized oil shale locn- 
iion.H under Placer Mining Law. Rec- 
ognized legality of oil shale claims under 
placer law. P( rmits them to go to pat- 
ent regardless of oil leasing law recently 
pa.s.<efi. Letter stating above from lat 
As.'^t. Sect’y of Interior. 

538 - .\NON. Photographic Observa- 
tions in the Oil Shale Fields of Colo- 
rado, Utah, and Nevada. Railroad 
Red Book, 37, 826-38 (1920). 
Twenty-four photographs of oil shale 
<lepo.sita and developments in Colorado, 
Utah and Nevada. 

639— ANON. Scottish Oil Shale Possi- 
bilities. Chem. Met. Eng., 22, 277- 
78 (1920). 

Discusses origin of oil shales as outlined 
by H. M. Cadell in paper before Min- 
ing Institute of Scotland. Two theories 
advanced, first that oil shale is result of 
fine salt deposition under steady con- 
ditions of climate and topography, dur- 



SHALE OIL 


ing Carboniferous Period; second sup- 
posed that shales were not originally 
petroliferous at all, but merely recep- 
tacles of oil that had been injected or 
^'inspissated” into them in some manner 
from some oil bearing reservoir in vicin- 
ity. Estimate of shale resources of 
Gotland as given in Iron and Coal 
Trades Review for October 24, 1919. 

540- ANON. The Simpson System for 
Retorting Oil Yielding Shales. Rail- 
road Red Book, 37, 906 (1920). 

Brief description of process. Very gen- 
eral. 

541- ASSOCIATED PETROLEUM 

ENGINEERS. The Relation of the 
Petroleum Engineer to the Oil-Shale 
Industry. Petroleum Tunes, Lon- 
don, 4, 493-94 (1920). 

Outlines shale oil industry under fol- 
lowing heads: Occurrence, examination 
of deposits; economic consideration; 
cost factors and conclusions. 

542- BAIEVSKY. B. M. Baltic Prov- 
inces of Russia. Commerce Report. 
Bur. For. and Dom. Commerce, 
Washington, Dec. 30 (1920). 

Includes (pp. 32-33) description of oil 
shale deposits of Esthonia. Character 
and yield of shale and its use for gen- 
erating gas, for fuel in manufacturing 
and in locomotives. 

543- BAILEY, E. M. The Laboratory 
Distillation of Oil Shale for the De- 
termination of the Available Yield 
of Cnide Oil and Sulfate of Am- 
monia. Petroleum Times, 4, 531-2 
(1920). 

Description of apparatu.s used to de- 
termine oil content and ammonia in 
shales. Drawing of apparatus for am- 
monia determination. 

544- BARNElT, E. DEBARRY. Pos- 
sible Sources of Home Produced 
Motor Spirit. Chem. Age (London), 
3, 254-5 (1920). 

Mentions oil shales as source of motor 
spirit and discusses inavailability of Eng- 
lish shale oils on account of their high 
percentage of sulfur. 

64&~BARNWELL, S. E. Eastern 
Shales form rich Oil Reserve. Shale 
Rev., f, 27 (1920). 


On occurrence and pro^rties of Ken- 
tucky shales. 

54e-BASKERVILLE, CHARLES. 
Utilization of Asphaltic Base Acid 
Sludge Obtained in Refining Petro- 
leum and Shale Oils. J. Ind. Eng. 
Chem., le, 30-31 (1920). 

Explains usual method for destruction of 
acid sludge and describes new treatment 
by which this by-product may be con- 
verted into useful material possessing 
commercial value. 

647-BEYSCHLAG, R. New and Old 
Methods of Brown Coal and Shale 
Coking. 2nd Ed., Berlin, 1920. 
(Ernst und Sohn.) 

German book giving description of Euro- 
pean methods of coal and shale retort- 
ing. 

548 — BISHOP, J. A. Scientific Testing 
of Hydrocarbon Oils. Shale Rev., 2, 
15-16 (1920). 

Discusses importance of absolute famili- 
arity with chemistry of hydrocarbons in 
successful testing and retorting of oil 
shales. 

649-- BISHOP, J. A. How Oil is Man- 
ufactured in Nature’s Laboratory. 
Radroad Red Book, 37, 979-^; 
1060-66 (1920); Salt Lake Mining 
Rev., B2, 27-32, Oct. (1920). 

Outlines synthesis of hydrocarbons from 
the elements and building up of higher 
members of hydrocarbon series. De- 
scribes kerogen as unfinished product of 
nature. Eocene period responsible for 
western shales. 

661- BlSHOP, JAMES A. The Distil- 
lation of Shale-Oil. Mining Sci. 
Press, 120, 371-5 (1020). 

Nature and qualities of compounds ob- 
tained from kerogen and chemical na- 
ture of products are discussed. Compares 
“constructive” with destructive distilla- 
tion. 

662- BLACKLER M. BENNETT. 
Origin and History of Shale In- 
dustry. Shale Rev., Denver, 2 , No. 
II (1920). 

Historical outline of shale industry from 
seventeenth century to date. Geograph- 
ical distribution. Nature of oil shale. 
Origin. Possibilities of shale oil indu»> 
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try. Constitution of hydrocarbons from 
[latural petroleum and of oil produced 
from oil shales. 

553— BOTKIN, C. W. The Unsatu- 
rated Compounds of Shale Oil. Shale 
Rev., 10 and 16 (1920). 

Abstract of paper before the Denver 
Section of the American Chemical Soci- 
ety, October (1920). 

554— BOTKIN, C. W. Analysis of Oil 
Shale. Colo. School Mines Mag., 
10, 189-193 (1920); Railroad Red 
Book, 37, 1051 (1020). 

Description of apparatus and methods 
used in analyzing oil shale. Many prac- 
tical suggestions. Includes illustration 
of laboratory apparatus. 

555— GEOLOGICAL SURVI’.Y OF 
GREAT BRITAIN. Summary of 
Progress of the Geological Survey, 
1918. Chem. Mot. Eng., 22, 278 
(1920). 

Present status of Scottish shale oil in- 
dustry'. Estimate of future supply based 
on considerations that 3 feet represents 
minimum workable seam, that mining 
waste 1.S 20%, and that oil shale cannot 
be economically mined at depths greater 
than 300 fathoms (1824 feet). 

Proved and 
Probable 

Estimated shale 601,886,000 tons 

Already mined 120,000,000 “ 


Still available 481,886,000 “ 

In these figures seams less than 3 feet 
thick, areas yielding lo-s than 10 gals, 
per ton, and partially di.stillcd areas with 
igneous intru.sions ha\e been excluded. 
Annual shale mined 3, 000, (XX) tons plus 
6(X).000 tons waste low grade shales and 
blacs, total of 3,600,000 toas. At this 
rate reserve would last 133 years. 

556~BURLINGAME, WALTER E. 
Precious Metal in Oil-Shale. Min- 
ing Sci. Press, 120, 668 (1920). 

Open letter to Editor. Found gold to 
the extent of 13 to 14 Mi cents per ton 
of shale. Denounces claim of some that 
gold exists in oil shale to extent of about 
ilO.OO per ton. 

557— CADELL H. M. Oil Possibilities 
in Scotlanu. Trans. Mining Inst. 
Scotland, 68, 135-40 (1920). 


Discusses probable presence of oil in oil 
shale field to east and west of Edin- 
burgh and con-cidere possibilities of peat. 

558- CAUCHOIS. LOUIS. Bull. Soc. 
Ind. Rouen, 4S, 301-28 (1920). 

Review of merits and properties of vtui- 
ous liquid fuels, including shale oils. 

559- CnAPMAN, L. W. The Mctal- 
lui-gical Research Dept, of the Utah 
State School of Mines. Chem. Met, 
Eng., 22, 877-81 (1920). 

Brief outline of work on oil shale at 
Utah State School of Mines. Work 
thu.s far has been along two lines, (a) 
.«tu»iy of methods of as.<aying oil shales 
for commercial recoverable oil and 
(NH 4 ):S()«, and (b) investigations of re- 
torting plant together with study of 
prinlucts prodiiceci by it from diffen'iit 
shales of Rocky Mountain country. 

562 - Chemical Societies Di.'-cuss Liquid 
Fuels. Chem. Met. Eng., 29, 296-7 
(1920). 

Gives resum6 of discus'siou on the pos- 
sibilitic.s of coal tar, vegetable oils, al- 
cohol and .‘'hale oil. 

563- -CnUHCH, E. G. Mamifactiirc.1 
Gas Process of Extracting Oij from 
Shale Rc.sults in Maximum Yield of 
Oil and the By-Product Sulfate of 
Ammonia. Am. Gas. Eng. J., 112, 
No. 7, 117-19 (1920). 

Increased oil production by manufactured 
ga.s process. Old process in retorting 
oil- m compan.son. Oil from shale con- 
tains virtually same comiiounds as 
groun»l fietroleum. I gal. of ga.'^oline 
from petroleum produce.s approximaUdy 
126,(XX) hi-ating unit-, while same quari- 
litv of .‘'hale oil ga.-olino will produce 
13I,0(X) heating units. Sulfate of aui- 
nmnia recovery process used in making 
manufactured gas for heating purposes. 
Scotti."!! and (Colorado .-hales compared 
a.s to nitrogen content. Present condi- 
tion of petroleum indu.stry. 

564- COTTRELL, F. G. Relation of 
the Bureau of Mines to the Oil In- 
dustry. Eng. Mining J., 110, 678-9 
(1920). 

Address delivered at convention of In- 
dependent Oil Men’s Aasoc. at Denver, 
('olorado. September, 1920. Outlines 
policy of Bureau of Mines in relation to 
oil-shalc* development. 
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561M:;RAVEN, HARRISON W. Re- 
cent Oil-Shale Literature. Mining 
Met., No. 166, 31-2 (1920). 

Brief bibliography of shale oil literature 
1913 to 1920. 

568~CROUSR C. 8. ' The Oil Shales 
of Estill Oounty, Kentucky. Eng. 
Mining J.. 110, 24-27 (1920). 
Kentucky shales are of Devonian origin 
and yield about 21 gals, crude oil per 
ton. Spent shales show no coking prop- 
erties. Commercial possibilities of ^ 
till shales. 

567- CURRAN, JOHN H. Report on 
Operation of a New Shale Oil Plant. 
Oil Gas J., 19, 83 (1920). 

Report on operation of Wallace shale 
oil plant constructed by Industrial Proc- 
ess Engineering Co,, St. Louis, Mo. 
Claimed to be first and only continuous 
run of any shale oil extraction plant in 
this country. Outlines advantages of 
system. 

568— DALLAS, WM. J. Commercial 
Oil Shales. The Street, New York, 
5, 669 (1920). 

Popular resume of oil shale development 
and its possibilities. 

609-DA VIES, J. E. The Outlook for 
the African Oil Corporation. S. 
African Mining Eng. J., SO, 9-10 
(1920). 

Consulting engineer’s report. Results 
from samples tested. Question of plant 
and equipment. Map showing proper- 
ties of company. Valuations, areas and 
tonnages. 

672- day, DAVID T. The Oil Famine 
and the Remedy. American Review 
of Reviews, 62, 291-7 (1920). 

Thorough investigation, careful experi- 
mentation, and judicious expenditure will 
insure ultimate development of oil shale 
resources. Mining, retorting, refining 
and marketing of shale and its products 
con best be developed by those famil- 
iar with similar operations in established 
fields. Several problems outlined which 
should be solved before industry is com- 
mercial success. 

673— DAY, DAVID T. Oil Shale and 
the Engineer. Eng. Mining J., 110, 
1182-3 (1920); C. A., 16, 760. 


A discussion of (1) economics of the 
shale oil industry as applied to American 
development; (2) exploration of oil 
shale property; (3) the evaluation of 
oil shale, and (4) the technology of oil 
shale and shale oil in relation to Ameri- 
can deposits. (DA company must have 
sufficient funds to carry on extended re- 
search and must have an experienced 
staff of high-grtde engineers. (2) Ex- 
cept in preliminary examination the 
only trustworthy method of complete 
sampling is core drilling. In Colorado 
and Utah three drill holes should prove 
500 acres. (3) By analyzing samples 
representing every 5 feet of the core the 
number of commercial shale beds, thick- 
ness, relation to overburden, total ton- 
nage of rich shale, and total recoverable 
oil from tonnage, may be established. 
(4) The majority of proposed processes 
lack sound technical fundamentals and 
have been an attempt to evolve some- 
thing radically new rather than to adapt 
or improve some furnace already proved. 
The products from shale oil are different 
from, but not greatly inferior or superior 
to, those from ordinary petroleum. 
Shale-oil lubricants, although satisfactory 
for many purposes, cannot fill the place 
of steam evlinder oils. The gasoline is 
unsaturated but better methods of re- 
fining arc being developed. 

674-DeBEQUE, G. ROBERT. In- 
complete Retorting of Oil Shales 
Suggested. Eng. Mining J., 109, 523 
(1920). 

Test recently made by Dr. David T. 
Day using charge of 9 lbs. shale of 
average grade, yielding 45 gals, per ton 
by complete retorting. Charge was re- 
torted lor 90 minutes, measure of oil 
being made every 15 minutes during op- 
eration. At end of 60 minutes W.1% 
of oil haa been recovered. Calcujation 
shows saving of incomplete retorting if 
use<l in large commercial plant. 

eVff—DBBEQUE, G. ROBERT. De- 
Beque, The Oil Shale Center. Rail- 
road Red Book, S7, 106-107 and 826 
(1920). 

Location of DeBeque. Advantages of 
location, other industries near. R. R. 
facilities with electric power from Grand 
River. Agricultural lands in vicinity. 
Coal veins, oil wells and gas in close 
proximity. 



ABSTRACTS OF SHALE OIL ARTICLES 


576— ”D®BEQUE, G. ROBERT. OU 
Shales of DeBeque, Colorado. Eng. 
Mining J., 109, 348^ (1920). 

Present status of development of oil 
ahsde industry near DeBeque, Colo. 
Properties of oil shale. Geology* of de- 
posits of this district. Retorting, refin- 
ing and by-products of shale. Estimate 
of cost of shale oil eduction plant. 

577— -I^OLCH. M. The Prospects of 
Utilising Bituminous Shales and the 
Results of the Investigation of an 
Especially Rich Shale. Cost err. 
Chem.-Ztg., 2S. 122-5 (1920); J. Soc. 
Chem. Ind., 39, 714 A (1920). 

Austrian yellow shale of sp. gr. 0.8 re- 
sembles earth saturated with well petro- 
leum. Yielded on distillation 31-42% 
of its weight as oil. 2 grams of this 
crude oil heated slowly to 300® C. in Ni 
gas yielded more than 3 cc. CO*. Re- 
distilling cnide oil yi('lds almost no pitch. 
N» content of shale 0.5 to 2.0%. 

578 — DOLCH, M. The Investigation of 
a Bituminoius Shale. P('froleum Z., 
16, 881-4 (1920) ; C. A., IS, 3740. 

Amorphous rather soft stone of dirty 
yellow to dark brown color. Occurs in 
layer formation and has sp. gr.. 0.748, 
which confirms conchi.sion that there are 
large ma.s.scs of organic substances in 
shale. Shale bums with bright flame 
while unbumed residue evolve.s odor of 
burned paraffin. Shale can be mined 
without use of explosive.^. Analysis of 
shale gave: moisture 3.4%. ash 216%, 
coke 13% (crude coke 34.6%). volatile 
substance 62.1% (pure coid 75.1%). Di.s- 
tillation yield 31.5-34.9% oil, N from 
0.11 to 22.2% . These results would prob- 
ably be changed in operation as it is 
then practically impossible to prevent 
overheating. Hence yield.s possible in 
large-scale manufacture can be better es- 
timated, from distillations carried on by 
carbonizing large quantities. If over- 
heating occurs, escaping gas is saturated 
with light hydrocarbons, which can be 
separated by washing with tar oil. In- 
vc^igation of composition and calorific 
value of gas liberated from shale gave 
following; volatile hydrocnrbon.s 13.1% 
CO» and HiS 57o, heavy hydrocarbons 
15.7%, CO 11.8%., CH4 21%, H 31.4%r, 
Ns 2.0%. Calorific value of gas 6260 
heat units. Yield of oil wa.s 42%. of 
weight of shale and would be higher 


with ^tter condensation. Combustible 
in residue was 30%. Tar worked up by 
F. Fischer’s metho<l to detennine value 
of tar especially as regards its paraffin 
and lubricating oil content gave: neu- 
tral oil 27.1%, bases 0.9%, creosote 
11.5%, paraffin 9.9%, viscous cnide oil 
50.0%. 

679-CONOVAN. W. and BURTON. C. 
G. The Distillation of Waikaia Oil 
Shale. Tnins. New Zealand Inst., 
S'J. 27-9 (10*.^). 

Waikaia shale distilled yieldeil per long 
Ion- 38 Irnperi.'d gallons oil. 8 lbs. 
(NH«)aS04 and 3250 cu. ft. of gas (freed 
from CO,). Oil eoiitaiiied only 6.6%. 
of light oil (naphtha). 

580- D()DGE. F. E.. and RHODES, 
F. H. Recovery of Pyridine from 
By-Pr(xlurt Coki’ Ovens. Chein. 
Met., ej, 274 (1920). 

I)e.seribes method of separation. 

581 — ELLS. S. C’. Noti's on (he Eco- 
noiiiie Aspeet of a C^inadian Oil- 
Shale Industry. Ollieial J. (’an. 
Inst. Chem., 4. 1«I*8 (19*^). 

Stati.stie^i and suggestions relating to the 
development of oil shale industry* in 
New Brunswick. Review of work done 
in Scotland. Bibliography. 

682--FRANKS. ARITIIIR J. Possibil- 
ities in Oil Shale (l.is. IVtroh'um 
Age. 7. 99-100 (1920) ; Uailroiul Red 
Book, 3. 543-44 (1920). 

Gasi's from earl ionization of oil shale 
shouhl be a sourec* of aleohols, explo- 
.-ives and other materials. (laseH are rich 
III oh'fines, ethyh‘iie and projiylcne most 
pidininent. These are souree of many 
Miluable organic ecMiipounds such as al- 
cohols, ethei's and glycols. 

683~FRANKS, ARTHUR J. Action 
of Sti'am and Gases on Yields of 
.\mmonia from Carbonization of Oil 
Shales and (’oal. Chem. Met. Kng., 
1140-54 (1920). 

Discussion of various factors and physio- 
chernical laws affecting the aininonia 
equilibrium. Outline of .synthetic action 
of steam and hydrogen, rrewnce of in- 
ert gases removes ammonia before de- 
composition can take place to any ex- 
U*nt. Steam has synthetic action at high 
temperatures. 
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684~FRANKS, ARTHUR J, The 
Eventual Retort Plant for the Dis- 
tillation of Oil Shales. Chem. Met. 
Eng., n, 244 (1920). 

A criticism of statement of Simpson that 
“to obtain the recovery of the maximum 
yield of nitrogen as ammonia gas, every 
particle of spent shale should be ex- 
posed to a temperature of 1125® C. or 
2060® F.” Franks gives decomposition 
temperature of ammonia and cites prin- 
ciple of Le Chatelicr. 

585~FREEMAN, NAT H. The Solu- 
tion of Low Temperature Destruc- 
tive Distillation. Petroleum Times, 
3, No. 72, 542-44 (1920). 

Products obtained from destnictive dis- 
tillation vary with heat and tempera- 
ture used. liow temperatures produce 
motor spirit, fuel oil, naphtha and lamp 
oil and finally above the ignition point, 
plienol.s, tar, pitch, etc. Dire need of 
England for such fuels and with pre.<ient 
supply of raw material and pro-sent state 
of eflicioncy of distillation there is sound 
basis for question “why is something not 
being done?” 

686- FREEMAN, NAT H. Po.ssibili- 
tios of Carljoniforous Shales. Petro- 
leum Times. S, No. 73, 557-58 (1920). 

Oil supply of tiie future. Temperature 
must be very carefully n>gulated, to 
obtain desired products. Multiple re- 
tort advantageous over single stage. Use 
of current of steam or gas to carry over 
oil and by-products. British Empire con- 
trols 2.5% of world’s crude od. Attempt 
to jierfect better distillation operation. 
Figures on temperatures and costs. Com- 
parisons drawn on costs. 

687— FURTH, A. The Fossil Fuels and 
Their Utilization during 1919. Z. 
angew. Chem., 33, 205-8, 217-«20 and 
22 : 1-5 (1920). 

A ver>' comprehensive review of the 
pericxiical literature and patent files un- 
der the following headings: (1) Raw 
materials: (a) mining, (b) washing and 
dressing, (c) chemical comparison, (d) 
fusibility of ash, (e) proximate constitu- 
ents, (f) utilization of low grade fuels, 
(g) spontaneous ignition, (h) briquet- 
ting, (i) powdered coal combustion, (j) 
chemical analysis, (k) calorimctty; (2) 
condensation, handling and purification 
of gases; (3) measuring, distnoution and 


utilisation of gas; (4) calorimetry and 
analysis of technical gases; (5) product 
tion, treatment and utilisation of by- 
products. 

688 - GAVIN, M. j. Possibilities of 
Oil Production from Shale. Natl. 
Petroleum News, 12, 53 (1920) ; Bur. 
of Mines Rep., Ser. No. 2176 (1920). 

Paper before the Independent Oil Men's 
A.s.sociation, Denver, September, 1920. 
Shale oil among most promising substi- 
tutes for petroleum. Industry of im- 
portance to-day only in Scotland. De-. 
scription of manufacture of shale oil 
with statistics of yields of oil, NH», coke, 
etc. American oil shale yields more than 
average Scottish. Scotti.sh practice prob- 
ably not well adapted to American 
shales. American industry still in ex- 
perimental stage. 

689- GAyiN. MARTIN J. The Do- 

t nictive Distillation of Oil Shale, 
.lilroad Red Book, 37, 442-5 (1920). 
Describes “destnictive distillation’' in 
popular terms. General discussion of 
hydrocarbons that make up petroleum. 
Compasition of shale oils. Best retort- 
ing produces minimum of hydrocarbons 
which are objectionable. Factors in dis- 
tillation which influence product. 

691-GAVIN, MARTIN J. Oil Shales 
and Their Importance. Petroleum 
Times, London, 4, 203-4 (1920). 
Compares U. S. shales with those of 
Scotland and France. Estimates amount 
of work, time and money necessary to 
develop U. S. shale industry'. Figures 
of our present production and need, and . 
.sourcc.H of additional oil. National bene- 
fit to be derived from such production. 

692-GAVIN, MARTIN J. Shale Oil 
Study shows Progress. Oil, Paint, 
Drug Rep., 98, No. 4, 11 (1920). 
Colorado and Utah appropriate 110,000 
each for oil shale investigation. Prob- 
able research procedure to be carried 
out by Bureau of Mines in conjunction 
with State of Colorado, at University 
of Colorado. 

693-GAVIN, MARTIN J. Oil Shales 
and their Importance as Ultimate 
Rc.source for Oil. Oil, Paint, Drug 
Rep., 98, No, 2, 11 (1920). 

Economic importance of oil shales and 
their ultimate use as supply of petroleum 
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substitutes. Development of shale oil 
industry on commercial scale will re- 
quire years of research, technical study, 
and great investment of capital. 

594- 7GAVIN. MARTIN J. The Neccs- 
sity for Research in the 0»1 Shale 
Industry. Chem. Met. Eng., SS, 
449-95 (1920). 

Discussion of Scottish practice with 
flow sheet of typical Scotti.sh plant. 
Desirable lines of investigation outlined. 
Quality and Quantity of oil yields. New 
and improved practice should be devel- 
oped from old operation. 

595- -GAVIN. MARTIN J. Economic 
Value of Oil Shale. Petroleum Age, 
7, 62-3 (1920). 

New fuel source from oil shales. Will 
yield many products such as oil. am- 
monia, paraffin. U. S. will always have 
an oil supply from this source. 

59e~GAVIN. MARTIN J. Oil-Shales 
and their Economic Importance. 
Chem. Met. Eng., 289-90 (1920); 
Mining Sci. Press, /;?/. 193-4 (1920). 
An address. Development of an oil shale 
industry to scale .Mifficient to be of eco- 
nomic importance will recpiirc much 
study, time and money, fihale oil in- 
dustry will work be.'it on large scale 
production. 

597- GAVIN. M j.. and SHARP, L. H. 
Physical and Chtmiical Data Relat- 
ing to Colorado (3il Shale Oil Gas 
J., 19, No. 18, 86-8 (1920) ; Eng, Min- 
ing J., 110, 579-80 (1920); Bureau 
of Mines Rep,, Serial No. 2152 
(1920). 

Heat of combustion of DeBeque oil 
shale 2460 cals, per gram, after retort- 
ing, 600. These shale.s have density 1.92- 
2.06, specific heat 0.265 from 20® to 90®. 
Heat conductivity of thi.s shale is 0003^ 
at 25-75®. Analysis of shale: Volatile 
and fixed carbon, 40% ; oil per ton, 42.7 
gals. Ash: SiO,, 44.70%; R..O.. 25.60%; 
and CaO, 17.65%; MgO. 528%. Above 
results are shown in tables in compari- 
son with data on other materials. 

598 - GAVIN, M. j., and SHARP, L. H. 
Investigation of the Fundamentals 
of Oil-Shale Retorting. Btireau of 
Mines, Serial No. 214 (1920); Oil 
Age, 16, 25-8, Aug. (1920); Petro- 


leum Age, 7, 64-5, Aug. (1920) ; Oil, 
Paint, Drug Rep., 98, 11, July 27 
(1920) ; Railroad Red Book, 57, 729- 
31 (1920). 

Outlines work to be undertaken on oil 
shale retorting by Bureau of Mines in 
cooperation with State of Colorado. 
Plan to furnish definite and impartial 
information on oil shale retorting. 

699-GAVIN, M. j , and SHARP, L. H. 
Investigation of tlu' Fundamentals 
of Oil-Shale Ret oiling. Bur. Mines, 
Reports of Investigations, Ser. No. 
2141, 1920, 4 pp.; C. A . /5. 309. 
Purpose of the investigation is to deter- 
mine with scientific accuracy cfTect of 
various variable factors in retorting oil 
shale on qualify and quantity of prod- 
ucts produced, and mo-^t favorable con- 
ditions for producing highest yiehl of 
best products. An experimental rettirt 
has been designed arnl installed, together 
with necessarj’ auxiliary equipment for 
controlling process an«l recovering pnxl- 
uct.«. Retort is cast iron, externally 
heated, horizontal, rotary and cylindri- 
cal Set in firebrick funiace and in.su- 
latcd. Capacity is 75 lbs shale at a 
charge. Gas i.s the heating medium. 
Shale from the DeBcoue, C^olo,, fichl is 
to be utilize<i. It yields on distillation 
about 42 gals, of oil per ton. 

600- 0 A VI N, M. J . and SHARP. L. H 
Data on Oilorado Oil Shale, Bur. 
Mines, Reports of Investigations, 
Ser. No. 2152, Aug., 1920, 8 pp.; 
Gas .\ge, /fO, 219-20 (1920); C. A., 
15, 309. 

Large-.«caln laboratory retorting tests 
have been made to determine the con- 
ditions for producing the highe.st yield 
of best quality products from Colo. 
.*• 113108 . 

601- GlpRGE, RUSShXL D Oil Shale 
Po.s.sibilitieR. Railroaid Red Book, 

m-5& (1920). 

Advises u.se of Scottish retorting meth- 
ods at least us a basis for work in U. 8. 
Five retorting problems outlined: 

(.a) To obtiiin highest yield of oil and 
other iweful products. 

(b) To profluce oil containing highest 
jierccntage of valuable constituent. 

(c) To produce easily refined oil. 

(d) To secure maximum yield of NHa 
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aad other useful lU'oducts without sacri- 
ficing oil yield. 

(e) To secure highest commercial effi- 
ciency, 

602 — GEORGE. R. D. Problems of the 
Oil Shale Industry. Chem. Age 
(N.Y.), »8, 463-7 (1920); C. A., 16, 
1988. 

Conclusions arc that fundamental prob- 
lems of shale oil industry are solved; 
retorting presents fewer difficulties than 
does refining; many refining problems, 
however, will vanish if retorting is done 
properly. American inventors are “in- 
venting" apparatus and procesaes aban- 
doned 20 or 30 years ago, and often 
are not profiting by Scottish experience. 
Problems of retorting are discussed with 
reference to: (1) Yield of products, 
(2) quality of crude oil, (3) yield of 
NHi, (4) commercial efficiency. 650-750 
lbs. of steam to ton of shale give best 
results. Advantages of steam in retort- 
ing are: (1) Evolution of products at 
lower temperature, (2) 2 or 3 times 
yield of (NH4)2S04, (3) higher per cent 
of light oils in crude, (4) lower per 
cent unsaturated hydrocarbons, (5) the 
prevention of coking and clogging, 
(6) more rapid removal of oil vapors 
from retort. Experiments in retorting 
under pressim' have proved unsatis- 
factory. Average Ni content of Colo, 
shales is 0.6%, which equals 56 lbs. 
(NH4 )jS ()4 per ton, of which only about 
one-half is available by commercial re- 
torting. Lubricating oils from shale oil 
retain viscosity at much higher tempera- 
tures than do oils of similar density and 
flash point made from petroleum. A 
well made crude shale oil should yield 
from 16 to 22% motor ga.soline and 
40% kerosene distillate; these products 
contain roughly 60-70% olefins. Shale 
oil gasoline should be a superior product, 
if properly refined, 

603 — GIFFORD, H. J. Manufactured 
Gas to Supply Heat for the Extrac- 
tion of Oil from Shale. Am. Gas 
h:ng. J., m, 7 and 11 (1920), 

Cast iron vertical retort 9 ft. high with 
circular section about 40 in. diameter. 
Within retort is perforated cast iron 
tube closed at top. Material to be dis- 
tilleil introiluced at top into space be- 
tween retort wall and perforated tube. 
Heated to 1000“ F, Gas can escape only 


through penorauoDs oi inner tuoe. JUis- 
continuous process. 9 lbs. shale gave 
135 cc. oil after heating for 15 minutes. 
After this, results are: * 


Time, minutes Oil, cc. 
15 135 

30 230 

45 240 

60 80 

75 10 

90 65 


Permanent gas, 11 cu. ft. Weight of 
re.sidue, 6^4 Iba. Oil per ton, 45 gals. 
2400 cu. ft. gas per ton. Oil refines 20% 
ga.soline products. 60-80% of kerosene 
and gas-oil can be converted into gaso- 
line. Manufactured gas process of ex- 
tracting oil from shale gives maximum 
yield of oil and by-product (NIDtSO*. 

22 billion ^rrels of oil possibility of 
process. Estimates of production cost 
show po.ssibility of shale oil competing 
with ga.solinc at its lowest previous level. 
Almost unlimited possibilities for devel- 
opment. Products obtainable from shales, 
and their values. How distillation is 
made. Results of testa. 

604 - GlNET, J. H. The Shale Oil In- 
dustry. Mag. N. Y. Petroleum Ex- 
change, 1, No. 5, 11-13 (1920L 

Description of Ginet Process now in use 
in Colorado shale deposits. Single unit 
plant of “Ginet Type," eexsting $^,000, 
will produce high graile oil at the rate 
of 70 bbls. per day. Yearly earning 
capacity of plant estimated. 

605- 7GIRARD, L. E. Oil Shale Loca- 
tions. Mountain States Mineral Age, 
p. 10, Aug. (1920). 

Reviews requirements for patenting oil 
shale lands. 

606 - GRAY, ALEXANDER. Canadian 
Oil Shale Industry Looming. Can. 
Mining J., 4L 926-7 (1920). 

Oil shales of New Bnmswick to be 
worked after much preliminary inveeti- 
gation. Preliminary investigations out- 
lined. Estimates on plant production 
given, 

607- GRUBE, G. Commercial Utilisa^ 
tion of Oil Shale. Z. angew. Chem., 
SS, Part I, 181-2 (1920). 

Abstracts of four papers presented in 
Stuttgart at technical conference dealing 
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with source of energy in Wurttemberg. 
Large depoaita of ^ale in Wiirtljem- 
berg yield 6-7% of oil upon distillation. 
«By special process Grube has increased 
^y&ld to 10-11%. Production of gas 
from this shale handicapped by large 
percentage- of mineral matter in shale 
(70%). Use of this residue in making 
building stone is possible, since it« 
hydraulic properties are good enough to 
make satisfactory stone. Manufacture 
of gas for lighting limited to locaiitits 
near deposit. 

608-ORUBE, G. The Technical Utili- 
zation of Swabian Slaty Marl (Posi- 
donienschiefer) and it^j Commercial 
Signihcunce. Chem. Ind., 4*^^, 419-24 
(1920); C. A., 1C, 2177. 

This marl is shale with content of bitu- 
men of 10-15%. Mineral portion clay- 
limestone having considerable mecliani- 
cal strength. Technical operations will 
be directed to using lower portion of 
deposits (3-3.5 m. thick), which yiehls 
5-7% oil on distillation. Upper portions 
of deposits (4,5 m. thick) yield 2-4% oil. 
Res<!r\'es of shale in Swabia estimated 
at 450,000,000 cu. m., which should yield 
50/100,000 tons crude oil. Heat of com- 
bustion of richer shale 1000 to 1500 cal. 
per kg. Distillation in iron retorts gives 
only about 40% of bitumen as crude oil. 
Low yield due to decomposition of ini- 
tial od on walls of retort.s, .^ince initial 
products are very unstable. Vacuum dis- 
tillation increased yield of oil consider- 
ably (from 7% to ^9% ). Cnule oil has 
sp. gr. of 0.95, and contains 3-4% S as 
organic compound. Distillation gives 
following fractions: 5%> naphtha; 40%* 
burning oil ; remainder in large part suit- 
able for making lubricants. Presence of 
easily oxidizable unsaturated compound.s 
makes it necessary to exclude air dur- 
ing distillation and refining of oil. Only 
small percentages of aromatic hydrocar- 
bons present. Method of Tausz showed 
that in fraction to 165® the per cent of 
unsaturated and S compounds 65-80%. 
Production of producer gtw from shale 
still an experiment. Residue in retort 
used to some extent in making cement 
and building stone. Gas can be made 
in regular gas retorts but this proi*es.s 
in the experimental stage also. 

’ 609~GUIDO,COSSETT1NI. TheSh^e 
* Industry of Resiutta. Boll. Chim. 


Farm., 69, 245-8 (192G); C. A.. 15, 
2544. 

Resiutta mine of Mi. Salvotti furnishes 
oil-bearing shale from which following 
products are manufactured : for pharma- 
ceutical use, ichthyol, pyridine and quin- 
oline bases; for industrial use, volatile 
umsaturated hydrucarbouB for solvents, 
turpentine substituten for varnish, and 
heavy oils; by-priulurts are NIL, SOi, 
pyrrole ami (NH 4 )*SO,. 

610-GIIISELIN, M. Bull. Soc. Chem. 
Ind., /, 95 (1920). 

Ph*:i for establishment of symposium 
on earbonizing of low grade fuels in 
Kran«‘e. Urges establishment of large 
sliide oil imhistry in France, citing lJuitwl 
•Slates a.s e\ann»le in this respect. 

eil-HAANKI., B. F. Report on tost 
of New Bnmswick oil shales in the 
Wallaee Retort. Mums Branch 
Suiiiin. Report, Can. Dept. Mines, 
for 1918. Ottawa (1920), pp. 75-86. 
I)eseribe.s fh(* Wallace Retort (from 
C'anadiaii patent spia'ifications 189,426) 
and gi\es results of testa of shale from 
Albert Mme.s, New Brunswick. 

612- nAM()R. WM. A. The Commer- 
eial •Status of American Oil Shales. 
Mag. N. Y. Petroleum Exchange, 
/. No. 7. 9-12 (1920). 

Location of shale d(*posits. Important 
fuel re.*»(‘i’veH of economic importance in 
oil shale (hposits. Much fundamental 
re.search nep«ied befon* industry' rr'achr** 
profit able (luantity production stage. 
►Scottish experience valuable in the de- 
velopment of American shales. 

613- HAM()U, WM. A. The Problems 
of the Petroleum Industry. Chem. 
Met. Eng., 425-34 (1920). 

Di.sciission of important investigationa 
which should be undertaken in follow- 
ing branches of the industry: prmiuctiun 
of crude oil; refinery technology; oil 
and gasoline substitutes; and chemical 
jiroilucts from petroleum as raw nmte- 
nul. Our present prmluctiou of petro- 
leum may be augmcnbal by successful 
jjimhiction of artificial petroleum (crude 
shale oil) by dcstnictive distillation of 
American oil shale. Difficulties met in 
development of this soutve of petroleum 
are outlined. 
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614-HARTLEY CARNEY. Develop- 
ment of Oil Shale Methods as now 
being worked out in Rio Blanco 
Field. Railroad Red Book, 37, 101- 
103 (1020). 

Short article dealing mostly with design 
of retorts. Best retort is continuous 
type. Discussion of cost of mining, in- 
stallation, etc. 

61fr~HAWKES, C. J. Fuel Oil in 
Diesel Engines. Engineering, 120, 
749-52 and 786-8 (1920). 

Details of experiments with injection 
of shale oil fuel of 43 sec. viscosity at 
70'' F. 

616~HILEMAN, G. Ingmiera Interna- 
cional, Tech. Rev., 8, 157 (1920). 
General discussion of possibilities of 
, oil shale. 

617~H0WK, II. E. Shale Oil. Sci. 

Amor., 122, No. 3, 60 (1920). 
Popular de.scription of shale oil industry. 

618- JENSON, J. B. Perfecting Titles 
to (Jil Shale Lands. Salt Luke Min- 
ing Rev., 22, 29-30 (1920). 

Explains some of the requirements per- 
taining to shale land locations. 

619- JENSON, J. B. Practical Aspect 
of Oil Yielding Shale Deposits of, 
the Western Slope, I. Salt Lake 
Mining, Rev., 22, No. 17, 23-7 
(1920). 

Shale deposits of Green River Basin, 
Uintah Basin and DeBeque and Soldiers' 
Summit fields in Colorado, Utah and 
Wyoming, constitute greatest deposit. 
Popular account of geology of these 
formations. Yield varies from few gals, 
to over 100 gals, per ton of shale. 
Scottish type of retort not adapted to 
sliales that yield more than 35 gals, per 
ton, owing to trouble from mass car- 
bonization. Jenson siigge.^ts the word 
“petrogen” instead of "kerogen" for 
hydrocaibon substance from which shale 
oil is obtained, the word “petro-shaie” 
to distinguish from oil shale in which 
the oil is free, and the word ^'shalenc” 
for gasoline derived from shales. 

620- JENSON, J. B. Commercial 
Aspect of the Oil Shale Industry 
on the Western Slope, II. Salt Lake 
Mining, Rev., 22, No. 18, 21-5 
(1920); C. A., 16, 1210. 


Deals with title to property, examina- 
tion, and assa^^ing, water supply, retort 
and refinery sites, methods of mining 
and mine equipment, and initial costs 
of plant. 

621- JILLSON, W. L. Oil Shale Over- 
estimated. Oil Gas J., /9, No. 43, 
64 (1920). 

Address, annual meeting of Oil Geolo- 
gists, Tulsa, Okla., March, 1021. Takes 
exception to view entertained by many 
petroleum geologist and engineers that 
shale beds of Colorado, Utah and west- 
(‘m states should form larger part of 
America’s oil reserve when petroleum 
fuels arc exhausted. Shale deposits of 
Kentucky cover 853 miles with average 
oil or kerogen content of 16 gals, to the 
ton. 

622 - JOIINS, GEORGE McD. Destruc- 
tive Distillation of Bitumens. Com- 
bustion, S, No. 6, 23-6 (1920). 

Description of Johns Process for destruc- 
tive distillation of oil shale. 

623~-JOHNSON, ROSWELL H. Out- 
look for Petroleum Production. 
Mag. N. Y. Petroleum Exchange, 
1, No. 7, 13 (1920). 

Oil shale will be utilized, but its arrival 
must be delayed on account of experi- 
mental stage through which industry 
must pass, because of low percentage 
of gasoline m shale oils, because not 
enough capital can be found to create 
such a large industry very quickly, and 
because labor and steel required are 
now in demand for by-product and gas- 
making plants. 

624 - JOHNSTON, ALEXANDER. 
Gasoline Always. Motor, New York, 
34, No. 5, 35 (1920). 

Popular review of shale situation. Shale 
fields of the West hold inexhaustible 
supply of fuel-producing oil. 

625- JONES, J. B. Is the Shale Indus- 
try Profitable? Oil Gas J., 18, 
No. 37, 72-6 (1920). 

Address before American Mining Con- 
gress at St. Louis, Mo., Nov., 1919. 
Estimated supply of shale. Costs for 
miuing shale and value of oil and by- 
products from data obtained from oil- 
shale mined in nine states. Costs of 
producing a barrel of shale oil com- 
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pared with cost of producing natural 
petroleum. Utilisation of shales will be 
successful on large scale operation. 

e2e-KARRICK. L. C.. and JAKOW- 
SKY, J. J. Problems in the Produc- 
tion of Oil Shale. Salt Lake Min- 
ing Rev., No. 12, 25-7 (1920); 
C. A., 16, 943. 

Commercial considerations of refinabil- 
ity and usage of oil makes it desirable 
to obtain as high a percentage of panif- 
fins as possible. This is accomplished 
by heating slowly at low temperatures 
and pressures, and avoiding recondcii- 
sation of vapors. Theory of shale re- 
torting dealt with, and chamet eristic.*) of 
American oil shales given. 

627 — KEMPER, GRAHAM H. Depo.s- 
its of Shale in Bulgaria. Eng. Min- 
ing J., 109, 1274 (1920). 

Locates most important shale deposit.*) 
in Bulgaria. Best shales yield 12% of 
crude oil. 

628 — KISCHER, F., and SCHNEIDER, 
W. Comparative - F^xperiments on 
Pressure Oxidation of Peat, Humus 
Coals and Sapropelite.s. (jcs. Ab- 
handl. Kennt. Kohle, 6, 135-59 
(1920); C. A., 17, 2491. 

Specimens examined included 3 samples 
of Velcn peat, one bro\vTi coal, Rhine- 
land, Nicderlausitz and Bohemian coal, 
lignite, union briquet, lignite, cannel, 
and Wurttemberg and Me.s.'-el oil shale. 
Quantity of sample correspomling to 
3&0 g. of drieii material mixed with 
212 g. calcined soda and so much water 
that, together with moisture of sample, 
1600 c.c. of 2.5N solution wa.s obtained. 
Mixture oxidized for 7 hours at 700" C. 
by air at 43-45 atmospheres pres-surc led 
through at rate of 400 liters per hour. 
Gunnel was most resistant, leaving 60% 
unattacked. Excepting this and oil shale, 
all samples contained groups which \vere 
readily attacked with formation of CQj, 
leaving more resi.stant re.sidues. Exit ga.s 
at first contained 8-10%» CO 2 , but this 
fell fairly rapidly to 3% and still lower 
later, but more slowly. All humus coals 
and sapropelites yielded acid products 
and humic and resinous products. Peat 
was most easily oxidized and left small- 
est residue unattacked. 

629 — LEWIS, J. 0. Relation of the 
Bureau of Mines to the Oil Shale 


Industry. Eng. Mining J., 110, 628-9 
(1920). 

Bureau of Mines activity should be de- 
voted to technologic rather than to eco- 
nomic factors. Work should include 
standardization of testing methods and 
retorts. Fundamental data of use to 
industr>' should be worknl out. 

630- LKWlS. J. 0. Our Future Sup- 
plies of Petroleum Products, (jil 
Trade .1., II, 9C-S, 126 (1920); Gil 
Gas J, 19, 74-6 (1920); Mining 
Congress .1., 6'. 582-6 (1920). 

Ad<lre.«s before Independent Oil Men’s 
As.sociafion, Sept., 1920. I*os.sihililies of 
increa.Mng supply of petroleum by im- 
jiroving proluclion nuthods, increasing 
imports, and use of vegetable and other 
.substitutes, .such lus coal and oil shale. 

631- Lll)GErr. A. The Oil Shale 
Iiulustry of Norfolk. Pidroloum 
Time.s,',t 213-6 (1920). 

lllu.strated description of England’s 
ncwe.st .shale tii'ld. 

632- LlDGKTT, A. Norfolk’s ( )il Shale 
Industry. Petroleum Time's, ^ 209- 
41 (1920). 

Noifolk shale.s expected to bring in 
enormous quantities of oil and future 
of thc'.se shah's cannot be too highly 
praised. Process now far from being 
('.\|H‘niiiental but is really commercially 
important. Only shahs now being 
worked are thoe rich oil-bc’arin^ ones 
iK'ar surfaci' and easily worked. Knough 
further down to be suflicient for exploi- 
tatnm for ceiitunes. New method of 
mining. Eaeh place i.« prospected to 
obtain thickne.ss of beds, cte , and then 
inateiial open cut or stripped out. Very 
much iimre economie.al and does away 
with labor. Special retorts designed by 
wt>rks manager. Continuous operation 
and thu.s no clmkering. Top feed. Sev- 
eml unaly.se8 of Norfolk nil show motor 
.-jnnt, more than 20%; kerosene, 38%; 
eylinder oil (high grade), 30%; rest be- 
ing wax rich residue. 

633 -LODGE, M A T T H E W. New 
Brunswick Shale Deposits. Oil, 
Paint, Drug Rep , 98, No. 20, 16 
(1920). 

Out lines interview' with Lodge on New 
Brunswick shale deposits. Estimates a 
deposit in Westmoreland and Albert 
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Counties of 150 million tons, reaching 
depth of 1600 ft. Average oil content 
about 45 gals, per ton. Estimated value 
of deposit. 

634- LOW, A. H. Shale Oil and Meth- 
ods of Refining. Oil Gas J., 19, 68- 
70 (1920). 

Describes the Scottish process of retort- 
ing and refining and compares it with 
modem American plants. 

635- LOW, A. H. Requirements of a 
Furnace or Apparatus for the Maxi- 
mum Production of Oil from Shale. 
Colo. School Mines Mag., 10, 25-29 
( 1020 ). 

Fundamental principles involved in re- 
torting oil shales to produce refmable 
oil. Retorting, cracking, recovery of 
ammonia, and production of permanent 
gas. 

636- 1 iOW, A. H. Some Ob-servations 
Relative to Shale Oils. Quarterly, 
Colo. School Mine.s, 16, No. 2, April 
(1920). 

Flow sheet. Catalyzers and their use in 
distillation. Conversion of unsaturates 
to satumtes. All the products that can 
be made from well petroleum can be 
made from shale oil. 

637- low, A. H. Shale Oil and Its Re- 
fining. Quarterly, Colo. School 
Mine.s, 16, No. 2 (1920). 

Oil a manufactured product. Re.sults of 
destructive distillation. Saturated and 
unsaturated * hydrocarbon.s. Lack of 
knowledge concerning kerogen. Differ- 
ent retorts and proce.'^ses. Proper con- 
ditions for distillation. Comparison 
with Scottish shales. Statements of in- 
ventors. 

638- LUNT, DALYRYMPLE and 
DUCK. The Oil Shales of North- 
western Colorado. Bui. No. 8, 
Bureau of Mines, State of Colorado. 

Description of oil shale of this district 
with genend discussion of oil shale situ- 
ation. 

636-MARTIN, a. H. Shale Oil is 
Sold. Petroleum Age, 7, No. 6, 49 
(1920). 

Catlin shale-oil company makes contract 
to furnish distillate to Elko County 'for 
tractors and other machines used on 


highway construction. Brief bibliography 
on shale is included. 

640- McRAE, HECTOR. The Oil 
Shale Indtistry. Northwest Mining 
Truth, 6, 23 (1920). 

On possibilities of Utah and Colorado 
shales and Wallace process of shale dis- 
tillation. 

641- McRAE, HECTOR. Oil Shale 
and Shale Oil. Mining Sci. Press, 
1^1, 616-17 (1920). 

Costs of mining shale in different dis- 
tricts and under different conditions, 
(^ost of mining ranges from 40^ Mr ton 
to $1.25 a ton. Refining loss of on given 
by one company as 2% and by another 
as 3%. 

642- MEZGER ROBERT. Oil Shales 
of Wiirttemberg and their Utiliza- 
tion in Gas Works. J. Gasbel, 6$, 
133-38 (1920). 

Geology of oil shales and considerable 
data of carbonization results. Concludes 
It is rarely practicable for small gas 
works to attempt to utilize shale for 
production of gas. Better to recover the 
oil as a main product, with gas as by- 
product. 

643- Oil Shale Bibliography for 1919. 
Railroad Red Book, 37, 33-36 (1920). 

Bibliography. Arrangement by months. 

644 - Oil Shale in Fushun, Cliina. Pe- 
troleum World, 17, 518 (1920). 

Reported that extensive oil shale de- 
posits have been discovered in province 
of Fushun, China. 

646— PARSONS, FLOYD W. Oil from 
Shale. Saturday Evening Post, 19ft, 
No. 38, 34-37 (1920). 

Popular resiling of oil shale situation 
under title Ever>’body’s Business. Geo-' 
graphically locates oil shale deposits in 
U. S. Estimates oil content. Quality 
of gasoline and lubricating oil from 
shale, lilstimated costs for constructing 
plant and revenue to be derived from 
treatment of each ton of shale accord- 
ing to Wallace. Oil-shale lands reserved 
by U. 8. Government to supply navy 
with fuel oil. 

646-MABERY, C. F., and WESSON. 
L. G. The Constitution of the Or- 
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nmie Nitrogen Bases of California 
Petroleum. J. Am. Chem. Soc., 
1014 (1020). 

These bases consist mainly of alkylated 
quinolines and iso-quinolines. Details of 
analytical methods and proofs given. 

648~PRITCHARD, THOMAS W. The 
Whitaker-Pritchard Process of De- 
structive Distillation. Chein. Met. 
Eng., B3, 644-6 (1920) . 

Problems of destructive distillation. De- 
scription of Whitaker-Pritchard retort. 
Findings from experimental tests. 


643— REEVES, JOHN R. Oil Shales 
of Indiana. Indiana Geol. Surv, 
Eng. Mining J., 110, 954-5 (1920) ; 
C. A., 16, 750. 

Shales advantageously located and homo- 
geneous in structure. Commercuil ile- 
velopment expected later on. Results 
given of dry and steam di.stillation te.'^ts. 
New Albany shale of Mississippian and 
Devonian ages covers 500 sq. nu. in 
Floyd, Clark, Scott, Jefferson, Jennings 
and Jackson counties. Samphvs col- 
lected in 1919 te.stcd by Woodruff and 
Day apparatus (U. S. Geol. Survey Hull. 
641). Results which follow were taken 
at random. Indiam shale distUhd with 
steayn: Gallons oil per ton: 10, 12.7o, 
18.00, 9.50, 9.50, 16.50, 12.00; cubic feet 
ga.s per ton; 997, 912, 1836, 570, 886, 
1350, 980; pounds (Nll*)vS 04 : 28.5, 

22.2, 20.4, 38.4 , 35.5, 22.4, 24 0; per cent 
fixed C.; 6.25,8 50,6.90,8.00,400.7.90, 
8 30; per cent volatile hydrocarbon.s 
12.84. 13.14, 22.81, 10.90, 9J)0, 18.00, 10.10; 
per cent ash; 80.91, 78.36, 70.2^), 81.10, 
8610, 76.40, 81.30. Dry distillation 
yk-lds: Galloas oil per ton, 12 to 30; 
gallons aminoniacal liquor per ton, 6 to 
16. Shale uniformly soft. Low-tempera- 
ture burning sufficient. KaO extracted by 
H,0. No caking occurs in retort. Uil 
yield low, but shale easily worked. 

666— Report on Operation of Johns 
^Process for Shale Gil Pfodnction. 

Oil Gas JJ9, 83 (1920) ; Oil Age, 10, 

. 30 (1920). . r,, rp 

Industrial Process Engineenng Co. re- 
port on operations of new shale oil plant. 
Brief description of a plant employing 
Johns process and tells its advantages. 

651 — REQUA, M. L. Saturday Evening 

Post, Sept. 4, 1920. 


Article on petroleum situation which also 
deals with future of oil shale industry. 


662-REQUA, M. L. Conservation. 
Bull. Am. Petr. Inst. No. 132, p. 64 
(1920). 

Tnie con.‘«ervation is not hoanling but 
the wise use of natural n'sourccs; and 
it implies not merely the prt'serving in 
unimpaired elficiency, but also a wise 
and equitable exhaii.<tion with a maxi- 
mum efficiency luul a minimum waste. 
Conservation, ihendore, demands inten* 
.*‘ive rather than exiimsive use; . . , 
and iiH'ans the gn'atest good to the 
greatest number and that for the longest 
time. 

The growth of thi‘ indus^try may be 
divuleil into thret; periods: the piTiod 
of pioneer, the ptu'iod of rapnl develojp- 
ment ami the ptuiod of maturity. The 
oil imhistry has j)a>>ed two of the great 
period" of growth ami we are now face 
to face with the third anil last period. 
At preMUit only 10 to 20Cf of the oil 
under grouml is biung won by the petro- 
leum imliKstn’. Burned under boilers 
fuel oil IS at bi'st wastefully consumed. 
Over any long period of time its future 
use m this manner is without excuse or 
ju."tification. Employed in the Diesel 
type of engine, oil is used at a saving 
of 75'v in comparison with it.s use as 
fuel oil III ."team gen(‘rution, It is seri- 
ou."ly questioned whether the marine 
steain engine burning fuel oil is not, to- 
tluy. us a matter of fact, an obsolete 
piece of machinery. 

“I should be remiss in my revimv if 
I did not call to your attention the 
means of con.H'rving petroleum by the 
development of supplementary n*«ource8.' 
.\s an in."urance for continuity we should 
not neglect, in projicr time, to make 
ea"V the wav for our rchoiiri'e allies. 
The oil shale industry, the coal refining 
mdu.stry, the power alcohol industry, 
with their potentialities and .1 heir limi- 
tations, need clo.s<' eonsideration. While 
they may superficially apr>ear as com- 
petitors, they are, however, fumlainen- 
tally our allies. 


153-~R1GGS, W. E. Millions of Bar- 
rels of Crude Petroleum in Colon^o 
Shales. Motor Age, 38, No. 7, 7-9 

[>scri^^ shale of the DeBeque, Colo- 
•ado, district. Method for mining and 
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retorting shale. Reviews Colorado 
School of Mines Quarterly which com- 
pares well oil and shale oil. Enumerates 
favorable features in oil shale industry. 

664-RUBY, GLEN M. Petroleum 
Possibilities. Railroad Red Book, 
37, 819-21 (1920). 

Geological interpretation of shale beds 
lying between Uintah Mts. of Utah on 
the north and line of Denver and Rio 
Grande R. R. on the south. 

666-RUSSELL, WM. C. The Oil 
Shale Industiy. Mag. N. Y, Petro- 
leum Exchange, 1, No. 4, 14-19 
(1920). 

Commercial possibilities of oil shale in 
U. S. Recent development and outlook 
for production of oil from shale. De- 
partment of Interior ni lings stated. 

666- RUSSELL, WM. C. The Oil 
Shale Industry in America. The 
Street, New York, 3, 504-6 (1920); 
3, 471 (1920); Railroad Red Book, 
37, 822 (1920). 

Historical development of oil shale in- 
dustry in U. S. J.>escription of (Colorado 
shale deposits. Prolits realized by Scot- 
tish concerns. Future of oil shale. 

667- SAUER, grube, burchardt, 

and SCHMIDT. The Utilization of 
Oil Shale. Wittwer, Stuttgart, 1920. 
31 pp. M. 3.50. (For review see 
Tomnd. Ztg., U, 1205 (1920); C. A., 
16, 596.) 

Symposium on utilization of Wurttem- 
borg shales, divided under heads of geol- 
ogy, chemistry, distillation and combus- 
tion and utilization of residue. Amount of 
oil shale available m WUrttemberg is heat 
equivalent of 130,000,000 tons of coal. 
This energy might be utilized by dry 
distillation, gas making for power pur- 
poses, manufacture of illuminating gas, 
or direct burning of oil shale. Thermal 
deficiencies of these various procedures. 
Various ways of disposing of spent shale. 
Concluded that first successful plant will 
be one which produces by one process 
the three products; oil, gas, and build- 
ing stone. 

669-SCHEIBLER, H. Isolation of the* 
Active Sulfur Components of Cnide 
Ichthyol, and Related Shale Oils. 
Pharm. Monatshefte, 1, 148 (1920); 
C. A. 16, 1374. 

An address. 


661 - SCHEIBLER, H. Purification .of 
Shale Oils (Ichthyols) Rich in Sul- 
fur for Medicinal Purposes. Pharm. 
Monatshefte 1, 182 (1920); C. A. 16, 
1374. 

Process consists essentially in treatment 
of crude oil at 170® with soda-lime, 
then, after distillation, treatment of dis- 
tillate with Na or NaNH», whereby evil- 
smelling and colored constituents elimi- 
nated. Resulting bright yellow oil, of 
faint not unpleasane odor containing C, 
H and S, b. 100 to 300®. From certain 
fractions homologs of thiophene isolated, 
which appear to constitute active S prin- 
ciples of ichthyols. 

662- SCHNEIDER, W. Yield of Tar 
and Bitumen from Esthonian Oil 
Shale (Kukcrsite). Ges. Abhandl. 
Kenntn. Kohle 6, 69-75 (1920); C. 
A. 17, 2189. 

Distilled from aluminum retort (Fischer 
ydirader) this oil shale gave tar 
18.5%, water 3.7%, and residue 71%. 
In a revolving retort the yield of tar 
was 16% when distilled with steam and 
13.5% without. By extraction with ben- 
zene in a 8oxhlet apparatus, 0.3% of a 
viscous oily product was obtained, and 
under pressure the yield reached 0.7%. 
Protracted extraction with HCl and HF 
left a product containing only 3% of 
ash and (ash-free) C 70.8%, H 7&%, 
S 1.8%. \Vater-frec kiikcrsite contains 
about 47% of bitumen, which is a brown 
powder of sp. gr. less than 1. It is 
scarcely soluble in most organic solvents. 

663- SCHRAMM, E. F. Notes on the 
Oil Shales of Southwestern Wyom- 
ing. Bull, Am. Assoc. Petroleum 
Gcol., 4, 195-208 (1920). 

Most oil producing shales of Wyoming 
conlined to Green River formation. In 
southwestern Wyoming formation has 
maximum thickness ot about 1800 ft. 
Rich shale (50 or 60 or more gals, per 
ton) will bum in a stove and is used 
by ranchmen for fuel. Table gives re- 
sults of distillations of 131 oil shale 
samples collected from various localities 
in southwestern Wyoming. Number of 
favomble conditions must prevail for 
successful operation of oil shale plant. 
Shale beds must be rich in oil contain- 
ing not less than 35 gals, of oil per ton, 
must be thick and little covered bo that 
shale can be mined with steam shovel. 
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Plant tnust be near railroad and avail- 
able water supply. Expenditure of large 
amount of capital necessary for big 
plants 80 that oil and by-products can be 
produced on large scale. 

Q 047 -SCHULTZ, A. R. Oil Possibilities 
in the Rock Springs Uplift, Sweet- 
water Co., Wyoming. U. S. Geol. 
Survey Bull., No. 702, 107 (1920). 
Stratiography and structure of the regiun 
and oil bearing rocks described in detail, 
including exposed oil shale beds. 

665 - SCHUMANN. p. Substitutes for 
Coal in Gas Manufacture. J. Gas- 
bel, GS, 447 (1920). 

Results of carbonization te.sts on soft 
coal, shale, wood and garbage. None of 
these materials wholly suitable, due to 
high content of a.sh and moisture, and of 
oxygen, which product's low grade gas. 
Coke in no case was satisfactory. Gases 
produced contained large percentage of 
carbon dioxide. 

666 - SCOTl\ JAMES. Petroleum un- 
der the Microscope. Petroleum 
World, 17, 300, 346 and 385 (1920). 

Bituraen-Kerogen. A study of bitumen. 
Plant pollen considered as a possible 
source of bitumen or kerogeneous con- 
tent. 

667~SELWYN-BROWN, ARTHUR. 
Petroleum from Shale. Sinclair’s 
Magazine, 4, 31-36 (1920). 

Resume of oil shale imlu.stry as devel- 
oped in Scotland and U. S. Outline of 
Scottish retorting methods. By-products 
such as gold, silver, platinum and ich- 
thyol chielly imaginary. Resitluc from 
retorting. Tasmania shale sold for agri- 
cultural use at $2.00 per ton . Oil shale 
developments will be of little commer- 
cial interest until economic conditions 
change and force utilization of auxiliary 
oil resources. 

66a--SELWYN-BROWN, ARTHUR. 
The Shale Deposits. Mag. N. Y. 
Petroleum Exchange, 1, No. 3, 15-17 
(1920). 

Describes located deposits of Albert ite, 
Tasmanite^ Torbanitc, and oil shales. 
Scottish distillation methotls outlined. 

669~SIELAFF, G. J. Elko Shale Plant. 
RaUroad Red Book, 37, 249 (1920). 


Description of plant erected by Southern 
Pacific Railroad Co. under the super- 
vision of Bureau of Mines, 

671— SIMPSON, LOUIS. Further notes 
on a Canadian Oil Shale Industry. 
Can. Chem. J., 4, 239 (1920). 

A criticism of certain facts and hgurcs 
given in article by S. C. Ells, “Notes 
on the economic aspect of a Canadian 
oil ^hale industry,” in Can. (Jlieni. J., 4, 
181 (1920), Abs. 581. 

672~S1MPS0N, LOUIS. Recovery of 
Nitrogen Coiilamed in Oil Shale, 
('hem. Met. Eng., 20 (1920), 
l)lscu.■^^e^ “Miigle purpose*' ri'torting for 
oil only atnl “dual purpose" retorting 
for prodiielum of oil and Nil,. Scottish 
and North .American shales compared 
a.s to (piahly, oil content, NH, yields, 
wages and mark»'t for products, ('oin- 
parativo costs for lelorting in both 
■‘•>ingle" and “doubh* purjaxM'" retorts un- 
der conditions m Scotluiai and America. 
Piedici.s that futiiri' of oil shale industry 
Is largely dei»en<h'iit upon const met ion of 
“single jmrpose" n'tort that can be 
elected at low cost and which will re- 
cover iiiaMiiium quantity of oil. 

673“«IMFS()N, LOUIS. The Event- 
ual Ui'tort for the Distillation of Oil 
Shales. C^hern, Met. Eng., 33, 71-72 
0920). 

Suggest- tjiat two machines should be 
u-etl in retorting shale, one in which oil 
can's ai«‘ recovered and another for re- 
cowry of (NlDiSO*. Horizontal re- 
volving kiln, useil in manufacture of 
Ihatland cement to burn "mix” into 
cinieiit clinker ideal fur treating shale 
foi recovery of ammonia. With certain 
."h.’de.s low in lixed carbon, fuel question 
enters into the consi<leration of profit- 
able recovery of by-products. Potash 
loiind in some shales. 

674- SIMPSON, LOUIS, The Event- 
ual Retort Plant for the Distillation 
of Oil Shales. Cliem. Met. Eng., 32, 
214 (1920). 

An,*‘wers critici.'mns of Artliur J. Franka 
eoncermng correct temyierature to use 
tor maximum production of ammonia 
lr«>in shales (1125° C,). 

675- blWPSON, LOUIS. The Impor- 
tance of the Retort in the Economic 



250 


SHALS OIL 


Utilization of Oil Yielding Shales. 
Bull. Can. Mining Inst., SOQ-IS, 
March (1920). 

Importance of providing retorts special* 
ly adapted to shale to be retorted and 
to local climatic, industrial, financial, and 
commercial conditions. Applied particu- 
larly to Canadian shales. 

67a~SIMPSON, LOUIS. Light. Heat 
and Power from Shale. J. Can. Inst. 
Chem., I 297 (1920). 

Advantages of oil (shale oil) over coal. 
Canadian shale oils as substitutes for 
coal. Prevention of developn\ent of in- 
dustry by customs duty and war tax on 
machinery for mining. Figures compar- 
ing efficiency of oil and coal for vari- 
ous purpos(3H. Summary of the good ef- 
fects that would be produced by shale 
oil industry. How it would make Can- 
ada almost independent for iron and iron 
products if od could be used as fuel. 

677- SIMPSON, LOUIS. Commercial 
Retorting of Oil Shales. Chem. Met. 
Eng., 789 (1920). 

Criticises U. S. Bureau of Mines for 
recommending Scottish style of retort 
for retorting American shales. Shale 
found in Scotland is not the only true 
oil shale. Any shale that contains “kero- 
gen” is true oil shale. Oil obtained from 
shale may be chiefly a paraffin or, on 
the other hand, of an asphalts base ami 
percentage of sulfur may vaiy from one 
oil to another. Ditlerences affecting 
commercial value of oil yielding shale. 
Compari.son as to location and character 
' of Scottish and American shales. Simp- 
son criticises several statements of Mar- 
tin J. Gavin (Chem. Met. Eng., Aug. 18, 
1920, Abs. 594) on expenditures necessary 
for development of oil shale work. Out- 
line of costs of industry. 

678- SIMPSON, LOUIS. The Oil-Shale 
Industry and the Nece.saity for 
Common Sense. Chem. Met. Eng., 

813 (1920). 

Detailed criticism of article by Martin 
J. Gavin, “The Necessity for Research in 
the Oil-Shale Industry." Gavin recom- 
mends the use of Scottish retort ' and 
process for American shales. Parallel 
outline shows what was considered 
“Standard of Perfection” and results 
given by the Scottish retort. 


e79-SKlNNER, R. P. ne Pro^ioB 
of Oils from English Shales. Com<^ 
merce Report, 1038-39, Dec. 0 (1920). 
Quotes report of a company exploiting 
Norfolk oil shales as to character of 
shale seams, oil content, and method of 
treatment. 

681- The Outlook for the African Oil 
Corporation. S. African Mining 
Eng. J., eo, 9-10 (1920). 

Includes analysis of sample of shale and 
report on progress of development of the 
company’s properties. 

682- STANSFIELD, EDGAR and 
HAANEL, B. F. Summaiy Kept, 
Dept. Mines, No. 542, 27-30 (1920). 

Number of analyses of Canadian shales 
given. 

683- STEVENSON, J. J. Interrelation 
of Fossil Fuels. Proc. Amer. Phil. 
Soc., 69, 405-511 (1920); 66, 21-203 
(1916); 66, 53-151 (1917); and 67, 
1-48 (1918). 

Includes description of bituminous shales 
of the Autun basin, France, and oil 
shales of Scotland. 

684- -STEWART, ROBERT. An Amer- 
ican Source of Potash and Soil Im- 
provement. Proc. Soc. Promotion 
Agr. Sci., 1920, 143-52; C. A., J7, 
3562. 

Pot experiments with finely ground leu- 
cite, alunitc, and Illinois shale os sources 
of K on Illinois peat soils summarized for 
ptjriiKl 1916 to 1920. With com as an 
experimental plant increase over check 
plots was 126% for leucite and 74% for 
alunite. With clover increase was 100% 
for leucite and 800% for ignited alunite. 
With other crops leucite gave good and 
alunite variable results. Shale produced 
increase of 168% in yield of sweet clover. 
96% of rape, 146% of corn fodder, and 
liK)% of buckwheat. 

686-THOMAS, KIRBY. The Possi- 
bilities in American Oil Shales, 
Commerce and Finance, New York, 
9, 907-8 (1920). 

Survey of present status of American oil 
shale industry and its possibilities. Value 
of recoverable content and estimated 
cost of production. Total value for 
lubricating oil, motor fuel, and sulfate 
of ammonia estimated at $11.00 for each 
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ton of shale. Cost of mining and treat-* 
ifnent $4.50 per ton of shale, excluding 
^ plant depreciation or amortisation of 
capital charges. Government has 
set aside 45,000 acres for reserve for the 
navy in the Colorado-Utah field. Should 
yield 20 billion bbls. of oil. 

687~TRAGER, E. a. a Resume of 
the Oil Shale Industry with an Out- 
line of Methods of Distillation. 
Bull. Am. Assoc. Petroleum (leol., 
4, 59-72 (1920). 

Annual consumption of gasoline and 
petroleum. Historical development of 
shale oil industry in France, England and 
U. S. from 1694 to date. Four companies 
now operating in Scotland retorting 
about 200 tons shale per day. Methocl 
given for determination of oil content 
of a shale. 

688~TREBELL, R. H. Shale, The 
Savior of the Oil Industry. Petro- 
leum Times, London, L 4.33 (1920). 
Consumption of oil in U. S. for past two 
years given as 60,000,000 bbls. per year. 
Estimates 7.000,000,000 bbl-j. of petro- 
leum still in ground. Gil in shale in 
Colorado alone estimated 20 to 39,000,- 
000,000 bbls. 

689~TREVOR, T. G. An Oil Shale In- 
dustry for South .Africa. S African 
J. Ind ., .% 700-4 (1920). 

691~-TWILLEY. JAY. Oil Shales in 
the Somerset Fields. Petroleum 
Times, London, 4, -314 (1920). 

32 sq. miles of shale in Somerset oil 
field. Daily output of field would be 
200,000 bbls. of oil a day for 500 years. 

692~U. S. GEOL. SURVICY. Shale- 
Oil Bibliography. Bull. 641 F, 191- 
8 (1920). 

693~U. S. GENERAL LAND OFFICE. 
Oil-Shale Leases. Circular 671-2 
(1920). 

Qutlines procedure for oil shale land 
leasing. 

e94-VALERIUS. M. M. Shale Oil 
Plants are Expensive to Operate, 
Oil Gas J., 18, 79 (1920). 

Successful oil shale eduction plants must 
have large capacity and require large in- 
vestment for construction. Oil obtained 


ver>' viscous so probably could not be 
transported bv pq>e line. Ver>' few ex- 
perienced shale oil engineers. 

695- WAG Y. E. W. Engineering As- 
pect of the Petroleum Industry. Oil 
Age, 18, 12 (1920). 

From Bua'au of Mines monthly report 
of investigations for Aiml, 1920. Dis- 
cii.s.'irs need for tc'chnical as.««istancc in 
petroleum industry and outline.^ possibili- 
ties of the petroleum engineer in follow- 
ing fiehlc Petroleum prtKlucfion engi- 
neering. petroleum con.«t ruction engineer- 
ing; refinery engineering, natural gji.s en- 
gineering, and oil .diale engineering. 

696- WinTE. DAYID. Pi troleiim Re- 
.•iources Insulficient for the Future. 
Oil. Paint, Drug. Rep., 87, No. 5, 13 
(1920). 

ApproMinates available petroleum suppl.v 
at 7,01K).000.000 bbls. I'^pials our needs 
for about 20 yi'ars at present rate of 
consumption. Most .significant feature 
of prospect, however, is probability that 
two-t birds of our reserve' is still in 
ground. A<lvocates developnu'nt of oil 
shale on large scale by launching ami 
pro.seeution of sound shale program. 
Shale oil most natural, sali-factory and 
ample sub.'-tifiite for petroleum, and is 
likely to come into market ns production 
curve of natural oil glides downward Ik>- 
yond peak. Rric'fly outlines foreign pro* 
duction of .dude oils, OiitliiU's shale rc- 
.‘•earch probh'ins with estiiiiateil cawts M 
given by Mr (lavm, Bureau of Mines. 

697- williams, HORACE E. Oil- 
Shales ami Petroleum Prospects m 
Bray,il Mining Met., No. 165. 22- 
23 (1920); Oil News. 8, ;i6, 38-40, 
Feb. (1921); Eng. Mining J., 110, 
630-1 (1920). 

Brief of paper presented before* American 
In.*<titute of Mining and Metallurgical 
Engineei-s, Sept. 21-22, 192(). Describes 
and locates od shale depositji in Brazil. 
DiM*u.‘«Hion by Ralph Arnold and others, 
in separate paper. 

698- williams. JOHN C. The Pro- 
duction of Shale Oil. Petroleum 
Times, London, 4, 275 (1920). 

Defines distillation and bitumen. Hia- 
torical tievelopnient of distillation from 
1830. Describes development of Hender- 
son oil shale retort as used in Scotland. 
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690-WILLIAMS, M. Y. Paleozoic 
Rocks of Mattaffarai and Abitibi 
Rivera. Can. Dept. Mines, Survey 
Report, Part G, 1919 (Ottawa, 1920). 
Detailed Kcology of region and discusses 
possibilities of oil accumulation. De- 
scribes oil shales occurring along the 
Abitibi River, giving analyses of two 
samples. 

701- WOOD, H. L. Record of Oil Shale 
Development in the TT. S. Nat. 
Petroleum Nows, 12, 29-33, (Sept., 
1920). 

Present state of development of oil 
shale plants in western states. Cost of 
operation, yield of products and com- 
njercial possibilities of industry. 

702 - WUENSCH, G. ERB. Diamond 
Drilling the Ideal Method of Sam- 
pling Oil Shale Deposits. Colo. 
School Mines Mac., W, 29-30 (1920). 

Because of inaccessibility and magnitude 
of Colorado shale deposit.'^, impossible 
to sample them thoroughly. Suggests 
diamnn<l drilling as logicar method of 
sampling. Oil shale bibliography for 
1919 inchided. 

703 - ~ADKINSON, H. M. New Method 
of Analysis of Oil-Shales. Salt Lake 
Mining Rev., 22, 25 (1921) ; Oil Gas 
J.. 19, 12 (Fob. 4, 1921). 

On the advantages of rotary retorting 
apparatus u.sed in making analytical de- 
tcnninations of oil shale sample.s. 

704 - ALDERSON, V. C. The Oil Shale 
Industry in Scotland. Min. Oil 
Bull., 7, 213 (1921); Railroad Red 
Book, 27, 891-93, 895, 897-99, 902-5 
(Oct., 1920). 

Reprint from Colorado School of Mines 
Quarterly, Oct., 1920. See Abs. 485. 

705 - ALDERSON. y. C. The Present 
Status of the Oil Shale Industry. 
Quarterly Colo. School Mines, 16 
3-12, April (1921); Shale Rev., 3, 3 
(May, 1921). 

Brief review of conditions in Scotland, 
England, France and other European 
countries. South America, South Africa, 
Australia, Canada, and the United States! 

706 - ALDERSON. V. C. The Oil Shale 
Industry in 1920, Combustion New 
York, I No. 3, 28-32 (1921); Shale 
Rev., 3, 3, Feb. (1921); Salt Lake 


Min. Rev., 22, Jan. (1921) ; Oil Gas 
J., 19, 72; Amer. Gas J., 11 A, 69-71 
^ 79-81 (1921); C. A., IS, 750 ’ 

Resume of development in oil shale in- 
dustry for 1920 in Scotland, England 
France, other foreign countries, United 
States. Study from standpoints of legal 
process, experimental work, chemical in- 
vestigation, problems of refining, and 
finance. 


707-ALDERSON V. C. Oil Shale In- 
dustry, Selected Bibliography. Quar- 
terly Colo. School Mines, 16, 27-38 
April (1921). 

Selected oil shale bibliography. 

709— ALDERSON, V. C. Recent World 
Wide Progress in Oil Shale Develop- 
ment. Circular of Information, Colo. 
School of Mines, Golden, Colo., Aug. 
1921; Pet. Times, 6, 493 (1921). 
Recent development in America cited. 
Progress noted in Italy, Germany, Spain, 
Bulgaria, Scandinavia and Esthonia. Im- 
portance of shale deposits in Brazil and 
Argentina and increased activity in South 
Africa and Australia noted. Canadian 
oil shale development included. Main 
problems to be solved and increased 
worldwide interest in oil shales empha- 
sized. 

Present low price of well petroleum 
temporary and acting as a check on 
speculation and illegitimate promotion 
of oil shale. Recent activity in Colo- 
rado and Utah described. Bibliography 
of late articles on oil shale given. 

712-AMBROSE, A. W. Research in 
Petroleum. Bull. Am. Pet. Inst. No, 
203, 33-34 (1921). 

Outlines some of basic problems to be 
solved in production of petroleum, in- 
crease in recovery of oil from sands and 
manufacture of motor fuels. 


713-AMBROSE, A. W. Possible Sub- 
stitutes for Gasoline. Cal. Oil 
World, 13, 82-3, May (1921). 
Discussion of possibilities of alcohol and 
shale oil as substitutes for gasoline. 

714r-ANON. California Oil Shale may 
be Utilized Soon. Cal. Oil World, 
13.2, April (1921). 

Describes electric oil e.xtracting process, 
invented by E. L. Anderson to be used 
for distillation of California shales. 
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715 — ANON. Progress in the American 
Oil Shale Indiu^trv. Railroad Red 
Book, S8, 11-25 (1921). 

Progress in American shale indiistn* out- 
lined under mining, tranv«portation, crush- 
ing, retorting. Names and describes 41 
retorts and processes for distillation of 
oil from oil shale.®. 13 photogmphs of 
shale oil plants and developments. 

716— ANON. Utilization of Oil Shale®. 
Can. Mining J.. 4^. 395-6 (1921). 

Editorial on necessity for shale th'vel- 
opment in localitie.s where coal and oil 
are scarce. 

717— ANON. Summary of the Com- 
mercial Development of Chemical 
Engineering in Shale Oil Reeo^■e^^ 
Chem. Age. SO, 30-31 (1^1). 

Summary of developments in >hale oil 
recovery under following head®: Name 
of process, owmer. type, material of ccm- 
struction, method of adv'ancinu shale 
through retort, throughput dimensions, 
feed, discharge, size of shale treated, 
fuel, temperature recpiired, witlalrnwal 
of gas and oil vapors, steam used, stage 
of development and special feature®. 

718— ANON. Experimental Shale Oil 
Retorting Plant. Chem. Met. Eng. 
S/,, 312 (1921). 

De.scription of Johns eduction proce.«s 
for oil shales. Experimental 15 ton plant, 
Cro.ss section of retort. Flow .-heet. 

719 — .ANON. Notes on French Indus- 
tries. Chem. Met Eng.. S',, 462 
(1921). 

One oil shale plant of importance in 
France. Produce.® about 2% million gal.« 
of oil per year. Physical properties of 
oil. Geographical location of Fiench oil 
shale. 

721— ANON. Oil Shale Deposits in Ger- 
many. Eng. Mining J., 5. 713-4 
(1921). 

Describc.s recent development of .®hale 
deposits brought about by .shortage of 
oil in Germany. 

722— anon. Od Shale Investigations. 
Eng. Mining J.. S, 914, May (1921). 

Quotes report made by Secretary of 
Interior to Hou.se Committee on Mines 
and Mining outlining needs of oil .shale 
research as conducted by Bureau of 
Mines. 


723— ANON. English Oiineld. Ltd., 
Meeting. Oil. Paint, Drug Rep., 99, 
No 5. 18 (1921). 

Minutes of meeting of stockholders of 
Engli.®h Oilfields, I.td, Retorting of 
shales discussed. Financial position of 
coinpaiiy outlined. 

724 — ANON. Bureau of Mines Issues 
Reimrt on Manufacture of Shale Oil. 
Oil. I'aint. Drug Rep., 09, No. 8, 
1». 9 (1921). 

DiiiC'-t of paper issued by Bureau of 
Mine® on e\j^f'rinn‘nl;d work of M. J. 
Gavin and I.. II Sharp. Main items 
of inve-tment. expen.®e and profit, based 
on large scale operation. 

725— ANON. The Freeman Multiple 
Ritort and INthonian Shales. Pe- 
tioh'um I'lme®. 5, 432. April (1921). 

Re-'ult*. «)f tests of sample of Esthonian 
‘.hale lining Frei'inan retort. For te.sta 
on N'Hifdlk and Kimmeridge shales in 
‘•ame retoit. s«'e Petroleum Times, 5, 
416-17 (1921 F See .Ab®. 736. 

726 ANON New South Wales Oil 
Shale. Petroleum Times, JS, 286 
(1921). 

Oil ®hale mined in New South Wales for 
192(1 was 21.901 tons, valued at 46.082 
pound® N<-w Shale field covering an 
aiea of about 6.(KK) acri'.® found in the 
(htulburn River district. 

727- -ANON. Australia and Oil Fuel 
Su]'|ilie®. Petroh'um World, IR, 146 
0921) . ^ 

R«\iiw of fuel oil situation in Ausfnilia. 
(\iuid supply (lemand through fa) jiower 
alcohol, (b) distillation of coal, fc) pro- 
iluetion of shale oils, or (d) discovery 
of loc.al oil fields. 

728 “ ANON. Progress in the American 
Oil Shale Industry. Railroad Red 
Book. :iH, 11-21 (1921). 

Li^t of the more important proc(>.s®eH for 
diale distillation and brief de®crit)lion of 
1,5 experimental plantb in United Stales. 

729— ANf)N. Oil Shale Bibliography 
ffir 1920 Railroad Red Book, 58, 
30-38 (1921). 

Bibliography. Arrangement by months. 

731— ANON. Past Year in the Oil 
Shale Industry. Shale Rev., $, 
(Feb., 1921). 
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Activity in Canada. Yields for Abbitibi 
shale. Yields of different U. 8. shales. 
Figures on depth of veins, etc. Descrip- 
tion of many of the U. S. shales includ- 
ing Ky., Utah, Colo., and Nev. 

732 — ANON. Bituminous Shales of Es- 
thonia. Shale Rev., 3, 5, May 
(1921). 

Chemical composition and occurrence of 
bituminous shale (kukersit) of Ksthonia. 

733 — anon. African Oil.s. S. African 
Mining Eng. .1., 30, 618 (1921). 

Report of first annual meeting of the 
African Oil Corp,, Ltd., including report 
on results of tests in Scotland of com- 
pany's shale. 

734 — ANON. Oil Shale. Railroad Red 
Book, 38, 399 (1921). Reprint from 
“The Street,” New York, Jan. 24, 
1921. 

Several articles on oil shale wytten in 
popular terms. 

736 — anon, a New Sotith African In- 
dustry. S. African Mining Eng. J., 
3t, 883 (1921). 

On the possibilities of oil shale of the 
Wakkerstroom district. 

736 — anon. The Freeman Multiple 
Retort and Norfolk and Kimmeridge 
shales. Petroleum Times, 5, 416-7 
(1921) ; C. A., tS, 2179. (^f. Abs. 725. 
These results obtained by low-tcrnpera- 
ture carbonization in single-chamber re- 
tort. under agitation. Temperature of 
chamber regulated by precision auto- 
matic temperature control. Oils obtained 
in both cases are not emulsions nor do 
they carry ILO, tars, waxes, or impurities 
which remler the secondary refining diffi- 
cult matter. Norfolk shale contained 
41% total volatile matter, 18% fixed C, 
and 41% ash. Yields per ton were: 
total HsO 13.65%, oil 17.95%, residue 
60.71%, gas 7.42% (3600 cu. ft.), loss 
0.37%. Sp. gr. of oil 0.973, and yield 
41.3 gala, per ton of raw shale or 47.79 
gals, per ton of dry shale. Maximum 
point reached at which distillation of 
oil ceased 360®. Kimmeridge shale con- 
tained 52.3% total volatiles, 16.5% fixed 
C, and 31.2% ash. Yields per ton were: 
total H,0 15.47%, oil 20.75%, residue 
53.97%, gas 5.8% (2600 cu, ft.), loss 
4.01%>. Sp. gr. of oil was 0.973. There 


was produced 47.76 gals, per ton of raw 
shale or 66A gals, per ton of dry shale. 
Oil was brownish and apparently high in 
low boiling fractions. Economical maxi- 
mum temperature 370® C. 

737— anon. Bituminous Shale (Ku- 
kersit) of Esthonia. Shale Rev., 8, 
No. 4, 5 (1921); C. A. 16, 2644. 

Deposit extends from Baltic Port to 
Narva, with average thickness of 1.75 m., 
and sp. gr. of 1.3. Analysis is: organic 
matcriur55.5%, SiO, 13.6%, Fe,0. 22%, 
CaCOa 17.0%, NaaO and K,0 0.2%, 
water 1.2%. Organic material consists of 
C 70.52%, H 7.2%, N 0.30% and 0 21.98%. 
Upon dii^t Illation shale yields oil and tar 
29.07%, gases 21.33%, coke 7.64%, ash 
40.15%, H*0 1.83%. Raw shale has fuel 
value of 4200-5500 cal. Fractional distil- 
lation of cnide oil yields gasoline 20%, 
lighting oil 20%, lubricating oil 20%, 
tar or pitch 40%. Shale at .present being 
used for (1) distillation to obtain oils, 

(2) in ga.s works for production of gas, 

(3) mixed with pulverized coal for cem- 
ent burning, (4) for steam-raising pur- 
poses in locomotives and ships, and 
(5) for domestic fuel use. 

738— ANON. Shale Oil in Sweden as a 
By-product of Lime Manufacture. 
Genie civil 79, 21 (1921); C. A. 
10, 1009. 

In Swt‘dcn, lime burned in heaps made 
of alternate layers of oil-shalo and lime- 
stone. One ton of shale, capable of 
yiehling 45 kg. of oil if distilled, now 
used in burning 10 hectoliters of CaO. 
New kiln dc.'^igned by S. V. Bergh and 
K. E. Larsem expected to recover oil 
and also 30 kg. of S, while burning same 
amount of CaO with one ton of shale. 
Even when shale is dwtilled directly by 
second process of same inventors, it is 
claimed that oil can be made at half of 
its present market price. Presumably 
ga.s from shale distillation is source of 
heat for both processes. 

738— ANON. Shale Gasoline versus 
Petroleum Gasoline. Railroad Red 
Book, 38, 868-9 (1921) ; C. A. 16, 641. 
Shale gasoline obtained from crude oil 
and with no refining was compared with 
gasoline lus an engine fuel. Compam- 
tive tests on same car with same engine 
adjustments showed shale guoline to 
give con.sistently greater mile^e per 
gallon than ordinary gasoline. The re- 
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suits were 196 and 226 mdes per gal. of 
petroleum gasoline and shale gasoline, 
respectively. 

anon. Oil Shale Development 
in South Africa. Petroleum Times, 
5,844 (1921). 

Transvaal Coal A Oil Shale (Corporation 
has been formed to develop rich torban- 
ite and oil shale deposits of Ermelo dis- 
trict. Yield will be about 70 gals, per 
ton. 60 ton capacity plant costs about 
3.500 pounds for installation. Even at 
low prices for crude oil, exceptional 
profits are predicted. 

742— ARNOLD, RALPH. Oil-Shales 
and Petroleum Prospects in Brasil. 
Separate No. 1038, Am. Inst. Min- 
ing Met. Eng., 49-51 (1921). 

Discussion of paper by H. E. Williams 
resented at St. Louis meeting Septem- 
er, 1920. Discusses oil shale prospects 
in Brazil. 

743— ASHLEY, GEO. H. Mineral Re- 
sources of Pennsylvania. Proc. Eng. 
Soc. Western Penna., 37, 1-17 (1921). 

Includes discussion of possibility of pro- 
ducing oil from shale. 

744— BAILEY, E. M. Shale Oil Data. 

Oil A Gas J., 30,82-3 (1921); C. A. 
16, 159. . , ^ j 

Laboratory methods outlined for deter- 
mination of yield of crude oil and of 
(NH4).S04 from shale. U. S. cannot long 
continue to depend on domestic petro- 
leum production to completely supply 
demand for petroleum products; sooi^r 
or later our oil shales will hare to be 
used to supply deficit. Oil shale indus- 
try large-scale-low-grade raw materials 
manufacturing enterprise. 

746— BARNWELL, S. E. Large De- 
posits of Oil Shale in Kentucky. 
Shale Rev., 3, 3, April (1921). 
Describes Kentucky shales and discusses 
their commercial value. 

746-JEN80N, J. B. Colorado-Utah 
Petro-Shales. Petroleum Times, o, 
489-90 (1921); C. A. 15,159. 

Increase in yield of oil from shale ex- 
pected. Thus, one paper shale yielded 
SM gallons oil while by penetrating ledge 
for 30 ft, yield of 406 gallons obtained 
from massive ^ale. “Deetructo-con- 


structive’* distillation of shales converts 
petrogen of shale into petroleum. 

747- -dENSON, J. B. The Colorado- 
Utah Petro-Shales. Petroleum Times, 
5, 469-70 (1921); C. A., 15, 3904. 

Jenson proposes use of followinj; terms 
in place of expressions now in use: 
petrogen for material which through de- 
stnicto-constnictive distillation pro- 
duces petroleums; petro-shales snalo 
still in primary unaltered conditions con- 
taining petrogen but not petroleum; oil 
shales originally petro-shales which 
through* later earth heat have given up 
their petrogen and then through absorp- 
tion have taken up resultant petroleum; 
shalene is term used to distinguish prod- 
uct from shales which correspomw to 
gasoline fraction. Petro-shales spoken of 
lus iiia.ssive and papcT shales. Latter con- 
sists of much thinner beddings or meas- 
ure.s than massive. As a rule massive 
variety slightly higher grade than paper, 
although when ledge is penetrakai be- 
yond weatlM'ring, paper shale becomes 
solid and oil yield usually increases. 

748— BISHOP, J. A. Petroleum an 
Industrial Autocrat. Mag. N. Y. 
Petroleum Exchange, S, 11 (1921). 
(See Abs. 749.) 

749_BISHOP, J. A. Chemical Side- 
lights on the Petroleum and Shale 
Oil Industries. Mineral Age, 6, 9 
(1921) ; Mag. N. Y. Petroleum Ex- 
change, 2, 11, Jan. (1921). 

Noce.*ssity for improvement in methods 
of refining petroleum and further study 
of application of thc.se methods to sliale 
oil industry. 

761— BLACKLER, M. B. Shale Retort- 
ing and Refining Problems. Shale 
Rev., 3, 3 (1921). 

Outlines retorting and refining prob- 
lems of shale industry. 

762— BOSTAPH, H. P. Oil Production 
from Shale and Coal. Oil Gas J., 
19, 64 (1921). 

Discusses important points in design, 
con.'^truction and operation of shale 
retorts. 

763— BOTHWELL, LAWRENCE. Oil 
Shale Activities. Am. Gas J., 114$ 
336 and 346 (1921). 
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Review of recent progress toward solu- 
tion of commercial retorting of shale. 
Includes description of Brown process. 

754~-B0THWELL, LAWRENCE. OU 
Shale Land Titles. Mountain State 
Mineral Age, 6, 10, Jan. (1021). 
Discusses questions of title to oil shale 
claims and assessment work thereon. 

75&-~BOTKIN, C. W. A Study of the 
Saturated and Unsaturated Com- 
pounds of Shale Oil. Quarterly, 
Colo. School Mines, 16, 16-26, Apr. 
(1921); Railroad Red Book, S8, 603, 
May (1021); Chern. Met. Eng., S4, 
876. 

Results of study of oil shale hydrocar- 
bons to determine extent of their satu- 
ration, cause of unsatunitcs, distribution 
of saturates, effect of cracking on satu- 
ration, and some properties of the un- 
saturaied substances. 

76^BREUER, P. K. The Occurrence 
of German Oil Shales. Brennstoff 
Chem., 2, 106-7 (1921); C. A., 16, 
2352. 

Review of distribution and bitumen 
content of workable deposits of oil 
shale in Germany. 

767- BUREAU OF FOREIGN AND 
DOMESTIC COMMERCE. Oil 
Shale in Bulgaria. Commerce Rept., 
1020-21, May 19 (1921); Oil, Paint, 
Drug Rep., 99, 26, May 0921). 

Review of article by V. Kantcheff in 
“Near East”, Apr. 28, 1921. Location 
of deposits, analysis of shale, and dis- 
cussion of future prospects in this 
country. 

768- -CADELL, H. M. Searching for 
Oil Shales in Scotland. Petroleum 
Times, 6, 850 (1921) ; C. A., 16, 1500. 

Results of series of borings in Blackness 
district, on south shore of Firth of Forth, 
described. 

769~CHADWICK, G. H. Devonian 
Black Shales of Western New York. 
Bull. Geol. Soc. Am., 32, 91 (1921). 
Study of possibly important oil shales 
of New York State. 

761— CLARKSON, WM. The Possi- 
bilities of Oil Discovery on the 


Mainland of Australia. Petroleum 
Times, 6 309 (1921). 

Discussion of possibilities of Australian 
oil shale. 

762- ^OKE, P. S. The Oil Shale In- 
dustry. Railroad Red Book, 38, 
391-4 (1921). 

Production and consumption of petro- 
leum in U. S. Estimated cost of pro- 
ducing shale oil. 

763- COPPADORO, ANGELO. Bitu- 
minous Schists of the Non Valley 
in Trentino, Giom. chim. ind. appli- 
cata, 3, 3-9 (1921): C. A., 16, 2544. 

These shales very rich and extensive. 
They belong to same geological stra- 
tiim as those of Seefield in Tyrol. Oh 
dry distillation, schists yield an oil rich 
in S, which contains pyridine bases 
and non-satufated compounds possessing 
strong antiseptic powers. Yield in oil 
15% on average. Ammoniacal liquors 
formed containing 5-10 g. NHi per liter. 
Combustible gases produced amounting 
to about 6.5 cu. m. per cwt. shale. 

764- CROOK, THOMAS. Economic 
Mineralogy. New York: Longmans, 
Green and Co. (1921); 492 pp. 

Contains section on petroleum and allied 
prodijcts (ozokerite, oil shales and as- 
halts), giving their occurrence, distri- 
ution and properties. 

766-CURRAN, J. H. Oil Shale Situ- 
ation. Oil Age, 17, 21, Mar. (1921). 
Discusses causes of failure of Scottish 
method of retorting when applied to 
American shales, and requirements for 
successful plant. 

766— day, D. T. Principles and Meth- 
ods of Oil Shale Distillation. Bull. 
No. 3 of The Day Co., San Fran- 
cisco, 23 pp. (1921). 

Discusses the factors governing efficiency, 
economy, and oil recovery of shale re- 
tort when oil is main product desired. 
Describes Day-Heller retort, outlining 
its advantages. 

767— DAY, D. T. Principles and Meth- 
ods of Oil Shale Distillation. Min- 
ing Sci. Press, 123, 257-63 (1921); 
C. A., 16, 1009. 

Description included of ideal retort. 
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76S*»DAY» D. T, The Quantitative 
Analysis of Oil-shale and 8hale>oil. 
Bull. No. 2 of TTie Day Co.; C. A., 
16, 1009. 

762-DOBROKHOTOV, N. N. The 
Combustion of Bituminous Shales 
in Gas Producers. Industrie russe 
Petrole schists, No. 5-8, 259-69 
(1921); Rev. Metal., 19, 532-3 
(1922); C. A., 17, 628. 

Essential to obtain gas containing as 
little tar as possible, either by using 
producer with two combustion sones, 
or by intensifying gasification to de- 
crease time during which fuel is in 
producer. Latter preferable with bitu- 
minous shales. In producer with dry 
blast suitable time w’ould be 3-4 hours. 
As ash is high in CaO and in AUOa 
(especially in Baltic provinces), it acts 
like a hydraulic lime, so that water 
seals cannot be used. Heat balance 
given and description of proposed form 
of producer. If co.st per calorie of shale 
is less than that of another fuel, use of 
shale is advantageous, disadvantage due 
to excess of ash being offset by possi- 
bility of using latter in place of hydrau- 
lic lime. 

771~DuTOIT, A. L. Oil Shale in 
South Africa. S. African J. Ind., 
1921, 346; Bull. Imp. Inst., 19, 
1329-34 (1921); C. A., 16, 1661. 

Oil shale of Natal really variety of coal 
in some respects approaching cannel, 
but black, glossy and somewhat lam- 
inated. Sample gave on analy.sis: 0.7% 
moisture, 3.4% volatile matter, 39.75% 
fixed C., 25.25% ash. Yield of crude oil 
varied from 12 to 28 gals, per ton. 

772— ELLIOTT, R. D. Oil Possibilities 
of Northwestern Washington. Min- 
ing Oil Bull., 7, 271 (1921). 

Brief description of conditions on west- 
ern slope of Olympic Peninsula. Shales 
of Tertiary age ana contain foraminifera 
and diatomaceous remains. 

77a^ELLIS, CARLETON and MEIGS. 
JOSEPH V. Gasoline and Other 
Motor Fuels. D. Van Nostrand Co., 
N. Y., 567-88 (1921). 

Shale as a source of motor fuel. Nature 
of bituminous shale. Kerogen. Distilla- 
tion of shale. Steam and diy distillation. 
Yield of various fractions from shale oil. 


Methods of mining and milling, with 
costs. Cost estimates for construction 
and openition of shale oil recovery 
plants. Commercial development in 
Colorado and Utah. Shale distillation 
m Scotland. Retorting methods, with 
yield of products. Costs of refining shale 
oil in Scotland compared with co»tB of 
refining American shale oil. List of 
American processes for handling shale. 

77477ENGLER. C., and TAUSZ, J. 
'Fhe Problem of the Constitution 
of Fixssil Organic Matter and the 
Relation of its Solubility in Organic 
Solvents at Atmo^plieric Pressure 
and Kxcc.ss Pre>sure to its Natural 
Mo<lc of Formation. Z. angew. 
Chem., 64, Auf.'^atzteil, 308-10 (1921); 
C. A., 16, 3239. 

Attempt to explain increase in solubility 
of bitumens and ciTtain gums (amber, 
copal, dammar, pyropissite) in C^H, as 
pre.ssure and temj)cmturo increase. Shale 
oils with approximately 10% bitumen 
examined. Tlirci* parallel experiments 
made: (1) extraction with at 
only, (2) heating dry at 270®, then ex- 
traction with C;H* at 80®, and (3) heat- 
ing in autoclave at 270® with CJL. then 
extraction at 80”. Extracts from (2) and 
(3) approximately same, each about 
15% more than (1). Heat evidently 
agent in increasing solubility because of 
partial depolymcrization. This action 
correlateil with probable formation in 
nature of waxes, fats and resins through 
depolymerization. These in turn hydro- 
lyze to form fauna and floni found in 
certain muds, clays and sediments. If 
j)r(K‘e.*»8 incomplete, ozokerite, adiponerc 
and pyropuksitc formed. 

776-foxall.smkdley, F. e. j. 

The Scotch (Jil Shale Industry. 
Petroleum World, IS, 445-6, 448-52 
(1921); C. A., 16, 1500. 

776- FRANKS, ARTHUR J. Chemical 
Engineering and Economies in 
Shale Oil Recovery. Chem. Age 
(N.Y.), 29, 67-9 (1921). 

Outline of problems of oil shale indus- 
try; (a) Carbonization of oil shale, 
(b) refining of oils, (c) development 
and utilization of by-products. 

777- FRANK8, ARTHUR J. Studies 
in Colorado Shale Oils. Chem. Met. 
Eng., 26, 49 (1921). 
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Results of investigations of wb 

and their fractions, with special refer- 
ence to S and N content and to m-: 
ereased saturation by cracking. 


778-FRANKS, ARTHUR J. Studies 
in Colorado Oil Shales. Chem. Met. 
Eng., 24. 561-5 (1921). , 

Lighter hydrocarbon oil fractions more 
saturated than heavier fractions. Meth- 
ods used in obtaining data. Graphical 
analysis of distillation cuts, showing 
temperatures, saturations, and specinc 
gravities. 


779_FRANKS, ARTHUR J. Colorado 
Shale Oils. Qiem. Met. Eng., 2S, 
731-5, 778-82 (1921); C. A., 16, 640. 
Effect of repeated distillations at atmos- 
pheric pressure determined on shale oil 
from DeBeqiie, Colo., shales, produced 
in Ginet retort. Light fractions very 
stable, and only slightly changed by 
redistillation. Heavy fractions decom- 
posed easily, most of decomposition 
occurring in first distillation. Decom- 
position attended by gas formation, 
decrease in weight and volume of 
recovered oil, increasing stability and 
saturation of distillates, loss of S and 
N, and lowering of density. Decomposi- 
tion begins at vapor temperature of 300®, 
but not appreciable below 320®. New 
saturated hydrocarbons formed by 
cracking, their source being heavy un- 
saturated bitumens, which are very com- 

E lex, containing S, much N, and 0. 

lighter secondary products b.<276'' 
chiefly paraffins and olefins, with some 
N bases, aromatics, diolefins and com- 
pounds of S and N. Theory advanced 
that in formation of oil from Colo, 
shales, heat first causes depolymeriza- 
tion of kerogen to heavy bituminous 
products, which then decompose, giving 
lighter stable oils. 


781— FREEMAN, N. H. Producing Oil 
from Shale. Petroleum Times, 6, 
151 (1921) ; C. A., 16, 3391. 

Chief conditions to be observed in 
obtaining oil from shale are: shale must 
be finely divided, temperatures must be 
regulated, shale should be agitated to 
prevent trapping vapors, and vapora 
should be removed when educed and 
not subjected to higher temperatures. 
Production of oil from shale accom- 
panied by transformation of heavier 


hy^Aons inta lighter and h«*vi- 
parts,, Norfolk shale having am. 
organic volatile matter began distiK 
oil at 460® F. At 710® K !i 
per ton of shale had been recovered 
Above this temperature, waxes, tars and 
heavy pitches carried over. It is 'con- 
cluded that any retort operating above 
750® F., not suitable for retorting shales 
with recovery of oils as object and any 
advance in temperature above 750* F 
approaches gas-producer effect. 


782 — GAIS8ER, F. C. Wiirttemberg 
Oil Shales. Chem. Ztg., 45, 837-9 
(1921); C. A., 16, 337. 

Deposits extend for about 150 km. from 
Donauesch ingen to Aalen, and conserva- 
tively estimated to contain 80 million 
tons of crude oil. Shale black; contains 
16% of bitumen, part of which can be 
extracted by solvents. Numerous and well 
preserved fossils associated with bitumen 
indicate animal origin for on?anic mate- 
rial. Rock den.se marl, consisting chiefly 
of CaCO* and silicates of Al, Ca, and 
Fe, with about 8% of FeSa. Composi- 
tion varies widely with locality. 16% 
of bitumen gave yield of 6-7% dark oil 
and 4-5% lighter oils and water. Sample 
of oil examined by Rau of Stuttgart 
(private communication) had d. 9447. 
About 5.1% of gas produced per ton of 
shale fbr each per cent oil. Large num- 
ber of analyses given to show changes 
which mineral portions undergo during 
retorting. 

783-*GAVALA, JUAN. Shale in Spain. 
Bol. Inst. Geol. Espan., 4^, 265 
(1921); Bull. Imp. Inst., 19, 549 
(1921); C. A., 16, 2830. 

Bed of bituminous shale and inter- 
calated clay zone described, 4 mi. long, 

1 mi. wide and 400 ft. thick. Reserves 
estimated at 24,000,000 tons which, with 
4% yield, would produce 960,000 tons 
crude oil. 

784r-GAVIN, MARTIN J., and KAR- 
RICK, LEWIS C. Nature of Shale 
Oil Obtained from Oil-shale Assay 
Retort used by Bureau of Mines. 
Bur. of Mines, Repts. of Investiga- 
tions, No. 2264 , 11 PP. (1921); C. A., 
16, 339. 

Quality of shale oil produced with 
Bureau of Mines Retort (Karrick) 
when operated under conditions deter- 
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muted to be most suitable for produc- 788— QAVI^ M. HILL, H. H., and 
ing bluest yields of oil, shown by PERDEW, W. E. Notes on the Oil 

analysis to be nearly as good for shale Shale Industry, with Particul^ Ref- 
oil made from shale from Soldiers Sum- eronce to the Rocky Mountain Dis- 

mit (Utah) as that of commercial Scotch trict. Bureau of Mines, Repts. of 

shale oil. Scotch shale gave oil when Investigations, No. 35 pp. 

retorted in Bureau of Mines retort (1921); C. A., 15, 3994. 
which had an analysis very similar to Short paper giving general discussion 
that of Scotch shale oil produced in of subject and coniprehen!>ive list of 
a commercial plant (Pumpherston). references. Descriptive part of paper 

compiled from publihlied articles and 
» 7 flK_r;AVTN M .1 HILL H H books for those interested only m gen- 
PERDEW. ’w e ’ Present oml discussion of subject. 


Status of American Oil Shale Devel- 
opment. Chem. Age (N. Y.), 29, 
305-10 (1921). 

Oil shale w’ell established industry in 
Scotland, decreasing in France, not yet 
on commercial ba.sis in U. S. Properties 
of American oil shale given. Per cent 
of ash too high for use as direct fuel. 
Demand for gasoline for motor-driven 
machines not satisfied by present domes- 
tic output of crude petroleum. Foreign 
oil may supply deficit if in .sufficient 
quantity and of reasonable price; oil 
shales next resort. Scottisli practice de- 
scribed. American plants may have to 
sacrifice perfect yields for increased 
capacity. Economic factors affect choice 
of site for plant. Cost cstimatc.s vary. 
By-products important. Large plant in- 
vestment required; unit of profit .small. 
Technical, business and engineering skill 
of vital importance. 

786— GAVIN, M. J., and BUR- 
ROUGHS, K. H. Selected Bib- 
liography on Oil Shale. Repts. of 
Investigations, Bureau of Mines, 
No. 2277 (Sept, 1921). 

Selected bibliography covering period 
from 1915 to 1920, with clrus.sification 
according to subject.'*. Author index 
and also geographical index included. 


789_C.AV1N. M. J. Past, Present and 
Future of the Shale Oil Industry’. 
Cal. Oil World, 81-5 (1921). 
Brief survey (»f mdu-'^fry and it.s possi- 
bilities, inchuiing growth and present 
.status in France, Scotland, Australia 
ami United Slates. D^'.scnption of Scot- 
tish mining, retorting and refining 
iiH'thoils. Di.M’ussion of problems to be 
.solvi'd in treatment of American shales 
for iimvimum yield of valuable products. 

791—GKMMKI.L, R B. Suggest ,s "Shale 
.\ssiv Ton" for Oil Shale I'esting. 
Oil 9, 40 (1921). 

Suggi’-^ts method for computing amount 
of oil di>til!e«l by using definite amount 
of .diale for distillation. 

792 -GKDLOCICAL survey. World 

Allas of Commercial Geology. 
Washington. 72 pp. (1921). 

A .‘•cries of maps, with ile.script.ive tables, 
showing the basic facts concerning both 
j)r<“‘ent and future sources of u.seful min- 
erals Sfction (pp. 17-23) on petroleum, 
oil hhale anil natural gas. 

793— GEORGE. R. D. Oil Shale in 
(’olorailo. Railroad Red Book, 38, 
521-5 (1921); C. A., 15, 2179. 

Sc*rie.s of thin sections from shales giv- 


787— GAVIN, M. J., and SHARP, L. H. 
Short papers from the (Jo-operative 
Oil Shale Laboratory. Co-operative 
Oil Shale Investigation. Bull. No. 1, 
Boulder, Colo. (July, 1921). 

Relation of oil yield to heat of com- 
bustion and to various physical prop- 
erties of raw shale di8cu.«scd. Retorting 
time temperature and oil yield relation- 
ships shown by scries of curves. Methods 
for making thermal calculations on re- 
torting of oil shales and tables of physi- 
cal constants included. 


mg an oil yield of 90-100 gals, per ton 
were prepared and examined under the 
miero-scope. In leanest shales, the or- 
ganic malenals were vcr>’ scarce, while 
in richest shales the organic matter 
appeared to be more completely bitu- 
mmizcd than in some of slialcs having 
lower oil content. B*‘st material for 
micn».-eopic examination is fhe dark 
malmgany brown, faintly lustrous shale. 
Waxy lubter of certain shales thought 
not to be due to paraffin but rather to 
kaolin or related hydrous aluminum 
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ailicate. Origin of shales, their struc- 
tural features and weathering are de- 
scribed. 

794— ^SORGE, R. D. Comparison of 
Scotch and Colorado Shales. Rail- 
road Red Book, S8, 503-7 (1921); 
Petroleum Times, d, 61-2; C. A., 
16, 2179. 

General discussion of problems of re- 
torting and refining. It is highly prob- 
able that modifications of Scotch retorts 
and processes may be needed to meet 
peculiarities of our Colorado and Utah 
shales but broad needs are same. 

796 — GEORGE, R. D. Laboratory 
Study of Colorado Shales. Railroad 
Red Book, 38, 734-8 (1921); C. A.. 
16, 3741. 

From experiments with mercury type 
retort connected with steam superheat- 
ing device on one side and water-cooled 
condensing coil and series of receivers 
on the other, it was concluded most 
favorable range of temperatures for 
retorting Colorado shale between 280 
and 340^ C. and best temperature about 
320** C. Crude oils obtained within this 
range yielded 33.7% straight run gaso- 
line (up to 460® F.) and 20.7% kerosene 
(cut at 600® F.). Gasoline fraction aver- 
aged 64% saturated hydrocarbons, while 
kerosene fraction averaged 44.2% satu- 
rated. Gasoline scrubber placed beyond 
the NHi scnibber removed 6.4 gals, gaso- 
line per ton shale treated. With super- 
heated steam in retorting, yield of crude 
higher, vield of NHi nearly double, 
saturated content of gasoline higher 
(averaging 63.3%), kerosene yield larger 
but gasoline yield smaller, while gaso- 
line yield in scrubber was 9.3 gals, per 
ton. Test run, in which temperature was 
raised to over 600® C. after all oil pos- 
sible was taken off at 410° C., increased 
NHt yield from 19.5 to 26.2 lbs. per ton 
and converted fixed C. almost entirely 
into gases. Spent shale pale ash-grs^ 
and ^owed no tendency to cohere in 
masses. 

796— GEORGE, R. D. Retorting Prob- 
lems of Colorado Shales. Railroad 
Red Book, 38, 793-fi (1921), 866-8, 
929-33; C. A., 16, 640. 

Richness of shale, use of superheated 
steam, admission of air during retort- 
ing and temperature employed, ail im- 


portant factors in controlling formation 
of fixed gas. In general, it may bd said 
that lower total fuel value of fixed gases 
in proportion to oil content of £ale, 
more efficient the retorting process and 
higher the fuel value of fixed gases in 
proportion to oil content, less efficient 
the retorting. Retorting practice that 
results in formation of gas of hi^ fuel 
value bad from other stan^oints and 
yields poor pade of oil. Large NH| 
yield of shales, possible potash yield 
and proximity of phosphate becfe of 
nearby states suggest possibility of arti- 
ficial fertilizer industry. 

Crude shale oil fractionated in various 
fonns of apparatus. Best results ob- 
tained from crudes obtained by retort- 
ing at temperatures not exceeding TO6® F. 
Crude from steam retorting at inter- 
mediate temperatures is best. Such oils 
yield rather uniformly 16-20% of crude 
gasoline and 30-36% of crude kerosene. 
Per cent of light oils commonly higher; 
per cent of unsaturated and aromatic 
compounds lowest, and oil more eas- 
ily refined. But even then, per cent 
of unsaturated hydrocarbons ranges 
around 35-40%. Ten different analyses 
selected from over 750 distillation tests 
as follows: Gr. of crude 26.8-32.2® B4.; 
gasoline 148-21.1%, gr. of gasoline 608- 
53.6® B6.; kerosene 25.6-35.0%, gr. of 
kerosene 35-38® B6.; gw oil 13.0-26.0%, 
gr. of gas oil 30,3-34.1® Be.; light lubri- 
cating oils 14.6-20.6%, gr. of light lubri- 
cating oils 30.0-31.2® B4.; heavv lubricat- 
ing oils 9.5-15.4%, gr. of heavy lubricating 
oils 24,4-26.2® Be.; coke and loss 1. 4-7.0%. 
Average content of olefins in shale gaso- 
line and kerosene 50% or over. To 
remove them would be to cut gasoline 
and kerosene yields in half and make 
acid treatment so expensive as to be 
prohibitive. Greatest refining problem, 
removing the dark brownish purple 
coloring matter of refined oil. If un- 
saturated hydrocarbons are preserved, 
coloration persists very stubbornly, but 
when entire non-paraffin matter is re- 
moved by acid and other treating 
methods, water white gasoline or kero- 
sene easily obtained. Treatment with 
variety of materials (acids and salts) 
prior to acid treatment would remove 
color. Best results obtained by filtration 
through stratified layer composed of 
layers of clay from Pierre shale, layers 
of wood charcoal and layers of NaCl. 
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Nature of coloring matter not known, 
in spite of many tests. Apparently not 
of colloidal nature. Refining best carried 
out by treatment with 2% cone. HjS 04 
and 4% NaOH (14^ B4.). Lubricating 
4 fractions treated with cone. 
followed by 6% NaOH at 94® F. and 
then treated with Fuller’s earth and 
filtered hot. 

Light lubricating oils obtained from 
shale resembled gas engine oil in grav- 
ity, flash and burning points but vis- 
cosity much lower. In friction test, oil 
gave much lower coefficient of friction 
(0.013) and kept bearing at much lower 
maximum temperature than with heavier 
oils (124® F. as compared with 160® F. 
for heavier oils). Heavy lubricating oil 
probably called heavy cylinder oil, as 
IS shown by its viscosity, flash and 
burning points. Very resistant to emul- 
sification. Coefficient of friction gave 
minimum of 0.01 while maximum tem- 
perature of the bearing was 146® F. 
Te$t made in which results obtained by 
dry distillation of shale compared with 
those given by use of superheated steam 
furnished by gypsum placed in retort. 
With superheated steam, yield of crude 
oil increased 20 gals, per ton (60%); 
(NH4 )iS 04 increased by 13.31 lbs. per 
ton (300%); gasoline yield from cnide 
by dry distillation more than doubled, 
while kerosene reduced by half. These 
differences caused by destructive dis- 
tillation. Most satisfactory procedure 
for distilling crude seems to consist in 
taking off gasoline and kerosene as 
usual, then ninning dowm to residual 
oil in a coking still until only soft 
asphaltic tar left in still. Distillate so 
formed would be about 60% by volume 
of crude. This cracks readily and yields 
about 40-50% its volume of gasoline by 
usual methods, or, if cracked in 2 or 3 
stages, cooling, and removing settled C., 
yield may be brought up to 60;'65% of 
volume of distillate used. Cracking tests 
on shale kerosene at pressures from 
70-100 lbs. and temperature from 785 
to 860® F. showed yield of gasoline at 
higher pressure and higher temperature 
averaged over 40% higher than at lower 
pressure, being 20fi% and 14.2%, respec- 
tively. 

797— GEORGE, R. D. Oil Shale in 
Colorado. Railroad Red Book, S8, 
467 (1021). 


Location of oil shale areas of sUtt: 
topography, drainage, climate, etc., ot 
krea, and geologic occurrence of shales. 

798~GINET, J. H. The Commercial 
Treatment of Oil Shale. Shale Rev., 
d, 3, June (1921). 

Discusses following three essentials for 
successful development of industry: 
(1) dependable market, (2) abundance 
of raw material, (3) efficient means or 
proce.‘<s of converting raw material into 
tinL^hed product. 

799~GINSBERG, I. Colloidal Chemis- 
try is Useful in many Industrial 
Procosi^es, Oil, Paint, Dnig Rep., 
00, 24, May (1921). 

Review of most important industrial 
applications of colloidal chemistry, in- 
cluding recovery of petroleum from oily 
minis and proposed treatment of shales 
by a colloidal process for recovcr>' of oil. 

801— GINSBERG, I. Colloidal Mills 
and Ultra-Filters. Oil, Paint, Drug 
Hep., 100, 24 (1921). 

De'-crihes apparatus \i8cd in adapting 
principle of colloidizing to large scale 
industrial processes. Includes diagram 
nn<l de.'^cription of proposed plant for 
extracting oil from shale by a colloidal 
process. 

802— -GRAy, ALEXANDER. Anglo- 
Peraian Activity in New Brunswick 
Oil Shales. Can. Mining J., 4^, 474-9 
(1921). 

Account of previous work in developing 
and ^e^•tlng New Brunswick shales and 
pre.^t'iit work of the Anglo-Pensian Com- 
pany with 8-tou plant using Wallace 
pror(‘.->.s. Oil shale.s of New Brunswick. 
IJt.di, Colorado and Wyoming are de- 
.serihed as “The second lino of industrial 
defense.” Incluilcs analysis of shah’ and 
H’port on geoif>gical survey by Sir Hover- 
ton. On Sir Boverlon’.s reroiiiinendation 
Uie Anglo-Persian f)il Company and 
D’Arcy Exploration Company are work- 
ing together on this jiroblern. 

803— GRIMES, 0. J. Petroleum and 
Oil Shale in Colorado. Railroad 
Red Book, 38, 465 (1921). 

Report of status of a number of com- 
panie.s and activities in western Colo- 
railo. 

805-HAGUE, R. H. Notes from the 
Pas: Gold, Copper and Oil Shale 
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Proepects. Can. Mining J.» 4^, 615 
(1921). 

R6sum6 of report by R. C. Wallace, giv- 
ing yield of oil and NHa from a shale 
along the Man River, Canada. 

80ft-HARTLEY, CARNEY. Oil Shales 
in the Rocky Mountains. Mag. 
N. Y. Petroleum Exchange, g, 67 
( 1021 ). 

On the present status and possibilities 
of shale oil industry in Rocky Moun- 
tain district. 

807- hellsing, GUSTAF. Contribu- 
tion to the Knowledge of Composi- 
tion of Swedish Shale Oil. Arkiv 
Kemi, Mineral, Geol. Stockholm, 7, 
No. 29, 23 pp. (1921); C. A. 16, 
3562. 

Shale oils from various localities exam- 
ined. Distilled from wrought iron cyl- 
inders of 20 liters capacity at low red 
heat without use of steam. Raw oil, 
brown in color, d. 0.9595 fractionated at 
temperatures varying from 75® to 330®, 
25 fractions being taken. Higher tem- 
perature fractions found high in S. 75® 
fraction gave qualitative tests for ace- 
tone, though none separated out when 
usual methods tried. Dinitrotoluene 
found upon nitrating fraction 118®-126®. 
Toluene found in fraction 126®-132®. 
P-trinitroxylene obtained from 132®-146® 
fractions. Br yielded dibromoxylene 
from 145®-155® fraction. From 155®- 
162® fraction sulfonation produced tri- 
methylbenzenesulfonamide. Fraction 
162®-175® yielded jMeudocumene, which 
also found in fractions up to 2()0°. In 
fraction 200® to 210® tetramethylben- 
sene was found, while fraction 210®-225® 
yielded dibroraotetramethylbcnzene. This 
high content of aromatic compounds 
definitely distinguishes Swedish shale oil 
from both Scotch and French shale oils. 

808- HELLSING, GUSTAF. Bitumen 
Content of Swedish Alum Shale. 
Teknisk. Tid., 61, 73-9, 85-7, 80-93 
(1921); C. A, 16, 1009. 

Samples of alum shale analyzed by meth- 
od previously described. Following gives 
extreme percentages of large number 
samples as tabulated: ash, 68.9-82.3; 
H,0, O. 9 . 4 . 8 ; oil, li2-7.0; gas, 2.3-7.0; 
coke, 83.-92. ; S, 3.6-9.6. Cias has follow- 
ing general composition: CH 4 , 5.9; 
CmHn, 0.4; H,, 3.9; CO. 4.1; H,S, 2.1; 
CO., 12.4; 0,, 2S; N„ 68.3., 


809— HILL, H. H. Substitutes for Gaso- 
line as a Fuel described by an Ex- 
pert. Oil, Paint, Drug Rep., 99, No. 

5, 12 (1921). 

Reserve source of oil in oil shales in this 
country that can meet practically any 
future demand for motor fuel. Motor 
fuel from ^ale has not been marketed 
in this country but has been used in 
Scotland and England for several years. 

811- JENSON, J. B. The Colorado- 
Utah Petro-Shales, I. Petroleum 
Times, 6, 469-70 (1921); C. A. 16, 
3904 (1921). 

Suggested nomenclature relative to shale 
products to clarify certain inaccurate and 
misleading expressions now in use. 

812- JENSON, J. B. Colorado-Utah 
Petro-Shales, II. Petroleum Times, 

6, 480-90 (1921). Cf. C. A., 16, 3904 
(1921). 

Best yield of oil from shale produced 
from un weathered shale. Falling off^in 
production of crude oil very marked 
when retorting weathered shale. 

813- JENSEN, H. 1. Oil Shale. 
Queensland Govt. Mining J., Mar., 
1921, p. 92; Oct., 1921, p. 401; Bull. 
Imp. Inst., 19, 648-9 (1921); C. A., 
16, 2777. 

Walloon area (Jurassic) appears to con- 
tain numerous seams of kerosene shale 
or torbanite, yielding 44S to 54 gals, to 
ton. 

815- JENSON, J. B. American vs. 
Scotch Methods in Retorting of 
Petro-Shales. Salt Lake Mining 
Rev., 22, 17-23 (1921). 

Explains principal operations of Scottish 
retorting and tells why these methods 
are not applicable successfully to Ameri- 
can shales. Discusses advantages of Jen- 
son eduction process. 

816- JENSON, j. B. Petro-Shale Prod- 
nets of Western Slope. Salt Lake 
Mining Rev., 22, 19. Feb. (1921). 

Costs and production ngures for differ^ 
ent shales. Refining problems and value 
of products. 

817- JILLSON, W. R. Economic Pa- 
pers on Kentucky Geology. Ken- 
tucky Geol. Survey, 2 , Series 6 
(1921). 



ABSTRACTS OF SHALE OIL ARTICLES 


263 


Collection of papen on gedlogy of Ken- 
tucky includi^ report on occurrence of 
oil and gas, oH shale, arohalt rock and 
fluonpar. Includes bibliography on 
s^es. 

818- JILLSON, W. R. A preliminary 
Report on the Oil Shales of Ken- 
tucky. Ky. Geol. Survey, Econ. 
Papers on Ky. Geol., Series 6, 1-38 
(1921); C. A. 15, 2402. 

With composite outcrop acreage of De- 
vonian black shale in Kentucky as 
000,920 acres and empirically assumed 
thickness of 20 ft., total tonnage figure 
may be obtained for this state that is 
stupendous. Average oil content of 16.08 
gals, per ton when multiplied by this 
tonnage gives possible recovemble quan- 
tity of tarry oil of over 12 billion bar- 
rels. Distillation and analysis of over 20 
samples of Devonian black sha.lo from 
almost as many different counties gave 
following average results: oil content 
16.08 gals, per ton, d. 2.173, weight 129.37 
lbs. per cu. ft., S 1.5-4.15%, combustible 
matter IO.-I6.70, fixed carlion 4 5-10.% 
ash 73-90%. 

819- JONES, J. R. Legal Status of Oil- 
Shale Deposits on the Public Do- 
main. Eng. Mining J., S, 68 (1921). 

Gives provisions of act of February 25, 
1920, relating to oil shale deposits and 
discusses requirements of the law. 

821- KARRICK, L. C. A Convenient 

and Reliable Retort for As.s.*iymg Oil 
Shales for Oil Yield. Bureau of 
Mines Report of Investigations, 
Serial No. 2229, 7 pages; Salt Lake 
Mining Rev., 22, 21-3, March 

(1921). . , 

Detailed description of retort with dia- 
gram and reasons for selection. 

822- KIRKPATRICK, W. C. Shale 
Oil Costs Less Than Well Oil. Shale 
Rev., Aug.-Sept., p. 3, October, p. 4 

Figures presented to show that !?hale oil 
costs less than well oil. 

828~-LAZENNEC, I. The Shale Oil In- 
dustry. L’Age de fer., 57, 931 (1921). 
Brief description of mode of occurrence 
and method of extraction and distilla- 
tion of shale, and of products of distilla- 
tion and method of purification. 


824-LITIN8KY, L. Oil Shale Industry 
in Russia. Petroleum Z., 17, 368-71 
(1921); C. A., le. 1661. 

General description of several shale de- 
posits of Russia. 

82B-L1T1NSKY, L. Oil Shale Indus- 
try in Russia. Petroleum Z., 17, 
405-8 (1921); C. A. 15, 3740. 

Work progressing in 3 different places on 
development of oil shale. Examination 
of bitumen under microscope show's it 
to be of animal origin. Shales contain 
34-38% volatile substances, 50% ash and 
8-11% tar. Properties of crude oil ob- 
tained resemble tho.'^e of far obtained 
from sapropelite. Slow distillation pro- 
duces more oil while higher temperature 
yields more ga.s. Further distillation of 
oil and separation into fraetion.s shows 
that from oil one obtains 6 78% bentine 
(up to 150“ C.). 23 25%’ kerosene (up 
to 270“), 21.77% high-boiling products 
(up to .320“), distillation los.s 13 5%. 
gr. of fraction between 3(X) and 320“ C., 
1 ()67 flash 15®, viscosity at 50®. 5 4. 
Yield ^% of weight of crude nil. Prod- 
uct excellent for u.se us machine oil, es- 
pecially when fla.sh point raised. Ich- 
thyol obtained from distillation as well 
as NII4 salts and tliioichthyolic acids. 
Pitch waste, after complete nunoval of 
volatile con-stituents, removes colors from 
solutioas. It can be u.‘'i'd as decoloris- 
ing agent in sugar and other industries. 
Oils from Riisssian .shah's of 2 types: 
those obtained at higher temperatures in 
artificial gas manufacture and those' ob- 
tained by distillation at lower ternpora- 
tuiH's. Benzine comparabh' with that ob- 
tained from brown coal distillation, hav- 
ing sp. gr. of 0.788 at 1.5®. Kerosene 
burns m lamps provided with flat burner 
without prtHlucing soot and smoke and 
lubricjiting oil fraction has given satis- 
factory results. 

826— LITTLE, A. D. The Fuel Prob- 

lem. Atlantic Monthly, 127, 190-0 
(1921). , . . 

Discusses problems involved in supply 
of coal, oil, gas and electricity for fuel. 
Includes discussion of oil from shale, 
peat and lignite, and of Cfilloidal fuel. 

827— LOGAN, W. N. In Cose of a 
Petroleum Shortage. Oil News, 9, 
17, Feb. (1921). 

On possibilities of substitute fuels from 
torbanites, oil shales and coal. 
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828~LOMAX, E. LAWSON, and REM- 
FRY, F. G. P. The Laboratory 
Testing of Oil Shale for Oil and 
Ammonia Yield. J. Inst. Petroleum 
Tech., 7, 24-47 (1921); Shale Review, 
5, 3, March (1921); Mining ana 
Met., 45, April (1921). 

Sampling of shale. Preparation of 
sample. Retorting, with illustration of 
apparatus. Experimental refining. De- 
termination of fixed carbon, also nitro- 
gen. Notes on weathering of shale. 

829—LOW, A. H. The Distillation of 

011 Shale. Petroleum Times, 6, 689- 
90 (1921); C. A. 16, 2716. 

Description of process for preliminary 
testing of oil shales with oil as primary 
consideration as adopted in (jolorado 
School of Mines. 

831—LOW, A. H. The Colorado School 
of Mines Method for the Distillation 
of Oil Shales. Quarterly Colo. 
School Mines, 16, 13 Apr. (1921). 
Describes method employed for pre- 
liminary testing of oil snales. 

833- McCLAVE, JAMES M. Flota- 
tion Oils from Shales, Railroad Red 
Book, 68, 25-7 (1921). 

Historical development of flotation. Flo- 
tation oils described. Shale flotation 
oil first used in 1915. Commercial de- 
velopment of ^ale oil. 

834- McCLAVE J. M. Flotation Oils 
from Shale. Petroleum Times, 6, 11- 

12 (1921) : C. A. 16, 3391, 

It has been found that the method of 
eduction and temperature of treatment 
are important factors in the production 
of shale oils for flotation purposes. There 
are certain cuts that will yield high- 
grade flotation oils which will produce 
clean concentrates with a high recovery. 
Owing to lack of uniformitv in retort- 
ing processes, the cnide shale oil is not 
satisfactory. 

835- McKER RALPH H., and LY- 
DER, E. E. Apparatus for Studying 
Thermal Decomposition of Oil 
Shales. Chem. Met. Eng., t6, 1106-1 
(1921); C. A., 16, 825. 

A gas-fired, horizontal rotary retort hav- 
ing a charging capacity of 25 lbs. of 025 
in. mesh shale is recommended. A 
stock-type furnace (No. 84) of the Am. 


Gas Furnace Co., Elisabeth, N. J., is 
used by McKee and Lyder. The ac- 
cessories for temperature control, ateam 
generation, condensation, etc., are de- 
scribed briefly. 

836- ~McKEE, RALPH H., and LY- 
DER, E. E. The Thermal Decom- 
position of Shales, Heat Effects. J. 
Ind. Eng. Chem.. IS, 613-18 (1921). 

Kerogen does not decompose to form 
petroleum oils as primary product of de- 
composition but first substance obtained 
is heavy solid or semi-solid bitumen. 
This bitumen first formed rapidly at a 
quite definite temperature, formation 
taking place between 4(X)'* and 410'* C. 
with this particular shale. Petroleum 
oils formed from oil shale are result of 
decomposition by cracking of first formed 
heavy bitumen. It is possible to desim 
shale retort to be used simultaneously 
us cracking still for shale bitumen and 
heavy residue from well petroleum. 

837- McKEE, RALPH H.. and LY- 
DER, E. E. Thermal Decomposi- 
tion of Shales, Heats of Reaction. 
J. Ind. Eng. Chem., 13, 678-84 (1921). 

Heat of reaction: from 421 to 481 cal- 
ories absorbed per gram of oil and gas 
produced. Coefficient of heat conduc- 
tivity of oil shale: 0.(X)086 expres.sed in 
c. g. 8. units. 

838- MARCUSSON, J., and PICARD, 
M. The Composition of Pitch Tars. 
Mitt, Material-prufungsamt, 39, 329- 
34 (1921); C. A., 16, 4329. 

Article deals with tars obtained from lig- 
nite, bituminous shale and peat. Distil- 
lation methods avoided since decomposi- 
tion of characteristic constituents of tar 
would result. Presence of ketones of in- 
terest to petroleum specialists, since 
Kunklcr and Schwedhelm in 1908 put 
forward theory that ketones are inter- 
mediates between Ca salts of fatty acids 
and hydrocarbons. 

839- PS^ARSE, A. L. The Refining of 
Oil Shale. Mining Sci. Press, IBB, 
151 (1921). 

Outlines resuPs of recent experimental 
work in rapid distillations of shales. 
Points out necessity of suiting processes 
used to peculiar characteristics of shale 
treated. 
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g41— REEVES, JOHN R. Investigation 
of Oil Shales by Indiana Geological 
Survey. Eng. Mining J., 110, 964 
(19^); Shale Rev., No. 12, 12 
(1921). 

Geological discussion of Indiana shales. 
Thickness 190 to 140 ft. Yields 10-30 
gals, oil, 5-30 lbs. (NH«),S04, 4-6 lbs. 
pyridine, and 500-2500 cu. ft. gas per ton 
shale. 

342— SHARP, L. H. Some Items of 
Investment, Expense & Profit in 
Commercial Shale Oil Production. 
Bur. Mines Kept, of Inve.stigations 
No. 2214, 3 pp. (1921); C. A., 15, 
1210. 

Brief and general discussion of sources 
of revenue, items requiring capital in- 
vestment and factors comprising manu- 
facturing and selling cost of eliale oil 
plants in this country. 

843- SHARP, L. H., and STRUNK. A. 
T. Some Items of Investment, Ex- 
pense and Profit in Commercial 
Shale Oil Production. Chem. Age 
(N. Y.), 29, 69-70 (1921) ; Oildom, 12, 
47, March (1921); Oil, Paint, Drug 
Rep., 99, 8, Feb. (1921); See Ab- 
stract 842. 

844— SIMPSON, LOUIS. Plant Design 
for Hot-Gas Pyrolitic Distillation of 
Shale. Chem, Met, Eng., 24, 341-41 
(1921). 

Description and plan of 2000 ton per 
day shale oil plant operating on indirect 
heating process. Hot gases used to con- 
vey reacting heat and resultant oil vanors 
from pyrolysis of shale. Floor plans 
for plant and cross section retort draw- 
ings. Cost estimate for operating plant. 

845~SMITH, J. T. New Oil Shale 
Plant Demonstration is Succc&s. Salt 
Lake Mining Rev., 2d, 2 (1921). 
Brief account of test of a Geuit plant 
near DeBcque, Colorado. 

846-SPIEGEL, ADOLF. Shale Oil. 
Darmstadt. Z. angew. Chem., 34, 
Aufsatsteil, 321-7 (1921); C. A., 15, 
3391. 

Presentation of chief points of interest in 
shale oil industry. Shale origin in na- 
ture, occurrence and composition, com- 
meroisd apparatus for distilling shale, and 
sl^e oil uses treated in detail. 


847- 3QUIRES, R. A. Dominion of 
Newfoundland as an Oil Producing 
Country. Cal. Oil World, 13, 67, 
May (1921). 

Discusses possibilities of oil from w'olls 
and from oil sliale in Newfoundland. 
Includes analysis of Newfoundland 
shales. 

848- THlKSSEN, REINHARDT. Ori- 
gin and Composition of C^ertain Oil 
Shales. F^on. Geol., in, 289-300 
(1921); Bull. Geol. Soc. Am., 32, 72 
(1921); C. A., M, 3807. 

Prf'linimar>' report on mierwicopical 
study of oil shales, which was undcr(akr>n 
in hopes of establishing definite correla- 
tion bc'twcen results of microscopic ex- 
amination and those of distillation ex- 
periments. Chocolate shale of Devonian 
of Illinois wa.s made basis of study. Oil 
shale.s from Indiana, Ohio, Kentucky. 
Tennessee, New York, Nevada, Utah and 
Scotlan«l also examined. Material ex- 
amined in thin sections and organic mat- 
ter frei‘d from mineral matter by means 
of mixture of IIF, IINtX and IK*! and 
examined .separately. Conclusions : (1) 

As far as examined, oil shales do not 
contain oil us such; (2) oil distilled 
therefrom derive<l from organic matter 
contained in them; (3) all identifiable 
organic matter consists of plant matter 
or degradation products; (4) organic 
mutter consists essentially of sjiorcs and 
cuticular mutter in varying nroportions 
togetluT with some woody degradation 
products; (.*5) no animal matter recog- 
nized; (C) although work already done 
lUMiiricient to form ba.sis for positive con- 
clusion.’*, It \\oiild seem that oil shalw 
of (iilTerent geological history, composi- 
tion, structure unci physical charactcr- 
istias should yield diflerent distillation 
jiroducu and rc(|uiie different methods 
of treatment. 

849- TlIlKSSEN, REINHARDT. Ori- 
gin ami t'omposition of Certain Oil 
Hlmles Petr. Times, 0, 617-8 ( 1921) ; 
C. A., 10, 640. 

Microscopic study of oil shales shows 
fiiat shalc’H do not contain oil as such 
but that oils distilled from them arc de- 
rived from their organic cmi^tituenbi. All 
organic material identified in these shales 
vegetable. I^argcr part of organic con- 
Mtituents consists oi spores^ these being 
present in different proportions in differ- 
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ent samples. Considerable amount of 
cuticular material and some woody de- 
gradation matter also present, but little 
or no resinous substance in shales. Since 
their deposition, these spores and cuticles 
have undergone changes resulting in the 
loss of oxygen similar to changes in 
formation of coals in general. In con- 
sideration of their original composition, 
they would be expected now to yield 
paraffins and olefins on distillation. Ex- 
ceedingly desirable to correlate results 
of microscopic investigation with results 
of distillation experiments in the hope 
that microscopic examination will prove 
to be valuable aid in appraisement of oil 
shale. 

861 - THOMAS. KIRBY. Possible 
Uses for Spent Shale from Oil Shale 
Operations. Chein. Met. Eng., S4» 
389 (1921). 

Suggests its use ns fuel, as insulating 
material for electrical applications, as 
material for brick making, use in cement 
industry. 

862 - URBAIN,ED.andG. The Extrac- 
tion of Shale Oil. Bull, official di- 
rection recherches sci. ind. inven- 
tions, mi, 430-2; C. A., 16, 825. 

Shale studied yielded 44% volatile mat- 
ter, which consisted of HjO, 20; oil, 
14.2; ga.s, 9; and NHi, 0.4%. Gas con- 
sisted of CH., 12; C.H4, 6.5; CO, 65; 
and N, 27.5%. 133,000 cal. must be sup- 
plied to dry distill a ton of shale. Heat- 
ing in current of hot inert gas increased 
yield of oil and adding small quantities 
of CaO increased that of NHi. Sketch 
of proposed continuous furnace in which 
temperature will not exceed 400® C. 
given. 

863 - WALLACE, R. C. The Search 
for Oil in the Pasquia Hills. Can. 
Mining J., 4S, 540 (1921). 

Topography and geology of region and 
possibilities of shales and oils from wells. 

864 - WEBB, FRANCIS P. Present 
Availability of Oil Shale. Ain. Gas 
J., 116, 271-2 (1921); C. A., 15, 3904. 

index Shale Oil Co.'s retort described. 
Horizontal, tubular retort with positive 
feedj but with no moving interior parts. 
Capital cost far below that of other 
types and does not exceed $350 per day 
ton. Highest throughput known, great- 
est flexibility at all stages and perfect 


heat control allowing of great variations 
in range of distillation. Residue deliv- 
ered in powdered form, calcined or wi^ 
fixed amounts of hydrocarbons. It can 
be applied to coal distillation with recov- 
ery 01 by-products. 

866-WILLIAMS, M. Y. Oil possibUi- 
tics of Manitoulin Island. Can. 
Dept. Mines. Summary Report 
1920, Pt. D, 28-33; C. A.. 16, 542. 
An oil spring discovered about 16M. 
Some drilling done. Results of recent 
work prove oil not present in commer- 
cial quantities. Logs of 5 wells given. 
Analyses of 3 samples of oil gave 54, 
48 and 46%, respectively, of distillate 
below 350®. Oil shale of this region 
contained 65% ash and 35 volatile mat- 
ter. B.t.u. per lb. 1720, oil yield per ton 
7.7 U. S. gal., gas yield 7^ cu. ft. per 
ton B.t.u. of gas 540 per cu. ft. 

866- WILLIAMS, H. E. Oil Shales and 
Petroleum Prospects in Brazil. 
Trans. Am. Inst. Mining Met. Eng., 
16, 69-77 (1921) ; C. A., 16, 2777. 

Samples of oil shales from central Maran- 
havo gave following results on analysis: 
bitumen 36.5%, clays 22.6%, carbonates 
40.8%, and on slow distillation about 100 
gals, oil per ton shale. Samples of shale 
from parts in Alagoas district contained 
from 7.8 to 46.3% volatile combustible 
and 34.2 to 89.3% ash (series of 10 de- 
terminations). One sample had 4.7% S 
and upon distillation yielded 44.73 gals, 
oil. In Bahia, the boghead coal known 
as the “Turfa de Marahu” is found. 
Great mass of this composed of yellow- 
ish, brownish humic material. Analysis 
gave : H,0 2.75%, volatile matter 

71.65%, non-volatile combustible matter 
9.75%, mineral residue 15.85%. 

867 — WRAY, D. A. The Oil Resources 
of the Serb-Croat-Slovene State. 
Petr. Times, 6, 649-51 (1921); C. 
A., 16^ 639. 

Gases, oil and petroleum probably 
formed in, or introduced into beds in 
which they now occur shortly after de- 
position of sediments. Where evapora- 
tion of liquid products has ensued solid 
contents concentrated producing ozoker- 
ite and allied products. Where oxidation 
has taken place as where atmospheric 
agencies are free to act, an asphalt rock 
results. Asphaltic shales associated with 
asphaltic limestones contain 7.12% as- 
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phalt, 68.1% FeiO. and AltO., 1.10% Fe 
wtbonate. 32l»% MgCOi, and 0.97% 
KaCI. raraffin shales are associated 
with thin beds of clay containing salt. 
Shales gave: hydrocarbon oils 30.25%, 
hydrocarbon wax 1.75%, HiO 3.02%, 
carbonaceous matter 2.94%, AliOi 
3054%, Fe,0. 4.79%, MgO 1.16%, CaC) 
1.11%, K.0 2.0%, Na,0 058%. SiO. 
53.0%. Shales on distillation yield 45 
gais. oil per ton of shale. Crude oil 
gave 30% burning oil, 4.5% intermediate 
oil, 156.5% lubricating oil and 14.3% 
paraffin scale. 


868 — AKYROYD, H. E. Significance of 
England's Oil Shales. Petroleum 
Times, 7, 576 (1922) ; C. A., 16, 3197. 
Great profits of oil industry have hin- 
dered scientific investigation in this in- 
dustry. Scottish industry has treated 
shale almost entirely for NH, and par- 
affin. Industry must be reorganized so 
as to make these by-products. S can 
now be easily eliminated. Externally 
heated retort is being replaced by in- 
ternally heated retorts. Superheatwi 
steam heated to not more than 400 C. 
will be the medium used for distillation. 
This results in a higher yield of NH, 
Oil from shale is highly unsaturated 
but easily converted into 90% saturated. 
Its high content of aromatics enhances 
its value as a motor fuel. Present crack- 
ing methods arc not good but the use of 
hyzone (H.) discovered by Bergius ap- 
pears to make this process more efficient. 


86fr-ALDERSON, VICTOR C. The 
Oil Shales of Kentucky. RaUroad 
Red Book, 39, 923-7 (1922); C. A., 
17 338 

Description of location and formation of 
the Kentucky shale deposits. Estimated 
that 1000 sq. mi. are exposed and avail- 
able for exploitation by open cut and 
steam shovel methods. Shale yield 16 
gals, oil per ton and has a sp. gr. oi 
2.17, S content of 15 to 4.1, N content 
of 056 to 057, moisture content oi uaj 
to 159, volatile combustible 
16.72 to 1056, fixed C 451 to lO.W, ash 
76.43 to 83.90%. Kentucky shale will 
also produce (N!l^)iS04, and other prod- 
ucts. 

861 — ALDERSON, V. C. Oil Shale. 
A Risum^ for 1921. Petroleum 
Times. 7, 259 (1922). 

R48um4 of operations in Utah, Colorado, 


Canada, Kentucky, Esthonia, PaleatixM, 
South Africa, Sweden and Tasmania. 
Ncotis of the industry are manufacture 
of few marketable products, services of 
technical men and better type of retort 
to produce maximuin yield of good oil. 

862-Al.I)ERSON, V. C. Oil Shales of 
Kentucky and Russia. Quarterly of 
the Colomdo School of Mines, 17, 
No. 4, Oct. (1922) : Petroleum Times, 
S, 751 (1922); 796 (1922); Kiulroad 
Red Rook. Sn. 923-7 (1922). 

Oil Shale of Kentucky forin.s bluffs of 
250 milea length with average thickness 
of 50 ft. and available shale of 90 bil- 
lion toni^ These shales produce an aver- 
age of one-half barrel of cnide oil per 
ton Nitrogen content i.s high and 
(NH 4)3804 will 1 ) 1 ' valuable product, Gas 
produced liy di.M illation of shale is more 
than ample for production of the heat 
nece.s.>!ary for di.M illation. Analyst's of 
shale and crude oil given Rus-sia has 
oil shale depo-^its in five localities but 
developnniit has been slow due to eco- 
nomic conditions. Shale from Wiemam 
is ii.-^ed in Pelrograd and Kronstadt, as 
raw fuel in gas production. One of the 
di.M illation products of Kaschpur shale 
i.s lehthyol. 

g03_ANON. The Shale and Coal-oil 
In<iustry. Petroleum Times, 7, 311- 
12 (1922); C. A., 16, 1660. 

The early hibtor)' of the shale and conl- 
oil indii.siry is given. 

864— A NON. Di.stilling Oil Shales with- 
out Retorts. Petroleum Times, 7, 
510 (1922); C. A , 16, 2219. 

Sections of Australian shale beds blocked 
out and bricked in and sufficient air 
.supplied to innmtain desired rate of com- 
Ijustion, thi.s supply is under regulation 
and therefore controls burning of shale. 
Early trials stated to have been success- 
ful and that oil w'as given off in 
abundance as well as large quantity of 
gas suitable for generating power. Shale 
usf'd of exceptional richness, yielding 
from 100-150 gals, oil per ton shale. Pos- 
sibility of using method presumably 
limited to cases where shales are excep- 
tionally rich m organic matter and for 
cannrl coal and torbanile. 

866 — ANON. New Method of Treat- 
ing Oil Shales. Petroleum Times, 7, 
262 (1922). 
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Brief review *of the Dolbear system of 
flotation of pulverised shale to separate 
the organic and mineral matter before 
retorting. 

See-ANON. A Successful Oil Shale 
Plant. Petroleum Times, 7, 166 
(1922). 

Western Oil Shale Company of Grand 
Junction, Colo., said to be producing 
shale oil at cost of ll.OO to %125. Vola- 
tile matter removed onlv to point of 
maximum efficiency, the hot residue re- 
taining sufficient fuel value to be used 
immediately after transfer from the 
retort to the firebox. 

867 — ANON. Some Unsolved Oil-shale 
Problems. Petroleum Times, 7, 697 
and 631 (1922). 

Discussion of needs of investigation of 
specific problems chosen from pure sci- 
ence and technical aides of question of 
shale oil recovery, special emphasis be- 
ing placed on retorting problems. 

868— anon. Does Oil Exi.st in Oil 
Shale? Petroleum Times, 7, 199 
(1922). , 

Tests by the U. S. Bureau of Mines. At- 
tention is called to belief that oil does 
not exist as such in oil shales, based 
mainlv upon insolubility of organic mat- 
ter of shales in ordinary petroleum sol- 
vents. Writer calls attfention to fact that 
extracted material, though not oil ac- 
cording to common moaning of term, is 
like certain hydrocarbons which result 
from the oxidation of petroleum. A 
table of per cent extraction by different 
solvents on various shales is appended. 

869 — ANON. Refining of Shale Oil 
Naphtha. Chem. Age (London), 7, 
No. 165, 209 (1922). 

Best results obtained at Boulder, Colo- 
rado, by U. S. Bureau of Mines in re- 
fining shale oil naphtha obtained by the 
use of 70% sulfuric acid followed by 
regular water and caustic soda wash and 
doctor treatment. 

871— ANON. Refining of Shale Oil, 
Chem. Age (London), 7, No. 167, 287 
(1922). 

Scrubber naphtha recovered from ac- 
tivated charcoal absorber of poor qual- 
ity. Retort g^s must be scrubbed to 
obtain low boiling gasoline for blending 


with leas volatile fractions. Activated 
charcoal is suggested its more satisfactory 
than ordinary oil scrubbers. 

372— ANON. Oil Shales of Esthonia. 

Pet. World, 19, No. 258, 104 (1922). 
Describes the extent of the area and the 
development to date. 

873— ANON. The Fusion Patent Shale 
Retort. Petroleum Times, 8, No. 
183, 70 (1922). 

Essential features to be considered in 
retort designing discussed. Fusion rotary 
retort materi^ly different from other 
rotary types and promises to occupy a 
prominent place. Prevents scale forma- 
tion and obviates caking of retorted ma- 
terial. Results of tests on representa- 
tive shales given. 

874h-ANON. The Turner Shale Re- 
tort. Petroleum Times, 8, No. 186, 
122 (1922). 

The Turner retort is to be used in re- 
torting Norfolk shales. 

876-ANON. The Oil Shale Industry 
and its Problems. Petroleum Times, 
8, No. 186, 146 (1922). 

Excerpts from brief of Mr. Robert D. 
Hawley, attorney for one of the parties 
to the litigation in the case tried in the 
U. S. Lana Office at Glenwood Springs, 
Colorado. Oil shale as an ultimate fac- 
tor in oil production and an established 
industry in working the oil shales is not 
doubted by those who are familiar with 
American oil shale resources. 

876 — ANON. Developing the Norfolk 
Oil-Shales Fields. Petroleum Times, 
8, No. 186. 157 (1922). 

Discussion of the Turner Retort. Inter- 
view with the inventor. 

877— ANON. Retorting of Oil Shales. 
Petroleum Times, 8, No. 188, 233 
(1922). 

Description of low temperature carboni- 
zation plant near Bombay. Probability 
of its adaption to western U. S. shales is 
suggested. 

878— ANON. Experimental Distillation 
of shales. Petroleum Times, 8, No. 
188, 250 (1922). 

E.xperimental investigations indicate that 
stationary and revolving retorts give 
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equivalent. results in quality and quan- 
tity of oil when in both progress of dis- 
tillation of shale is identical. Low tem- 
perature (preferably not exceeding 460”) 
distillation produces best oil. of 

oil forming material of the shale is ren- 
dered soluble in CSt by heating. This 
was not oil but the prohict decomposed 
to shale oil &t about. 390” C. 

879~AN0N. Sulfur in Shale Oils. 
Petroleum Times, 8 , 331-2 (1922) ; C. 
A., 16 , 4056. 

Present methods of treating oils to re- 
move S compoimds are listed and dis- 
cussed. PbSOi is suggested as a desul- 
furizing agent because of its non-cinulsi- 
fying qualities and the ease of regen- 
erating the sulfate from the sulfide. 

881 — ANON. South African Oil Shales. 
Petroleum Times, 8 , No. 197, 678 
(1922). 

Further exploration in South Africa by 
the Dutch Oil Company will not be con- 
tinued at the present time. 

882 — ANON. The Oil Shale Position 
in South Africa. Petroleum Times, 
8 , No. 197, 580 (1922). 

Development is suggested by small local 
mining companies, equipped with retorts 
and conveying their product by means 
of a joint pipe line to a central refinery. 
F, W. G. Brown estimated gross returns 
of £2 per ton of shale at a cost of £l 
per ton, making the profit £1, u-sing a 300 
ton per day plant. The estimated cost 
of the plant is £150,000. Paying of 
bounty by government might aid as an 
impetus toward development. 

883 — ANON. Another New Process for 
Shale Distillation. Petroleum Times, 
8 , No. 198, 599 (1922). 

A continuous process carried out at the 
Buffalo Foundry and Machine Com- 
pany’s plant at Buffalo. Low tempera- 
ture distillation produces 26.5 gals, of 
uncracked oil per ton of Kentucky 
shale. 

884 — ANON. Developing the Norfolk 
Oil Shale Fields. Petroleum Times, 
8 , No. 199, 638 (1922). 

Provisions of the license granted to tho 
Pentney Syndicate, Ltd., for developing 
Norfolk Shales. 


886 - 7 ANON. The African Oil Corpora- 
tion, Ltd. Petroleum Times, 8 , No 
201, 731 (19^). 

After extensive investigation, the Royal 
Dutcli Shell has decided to not exercise 
their option. Development will be con- 
tinued by a local corporation. 

886 - ANON. Retorting Oil Shale on a 
New Principle. Petroleum Times, 8 , 
746 (1922). 

The Hampton-Ryan digestion prwess is 
described. 

887- ANTROP()FF, A. The Oil Shale 
Development aiul the Oil Shale In- 
dustry in lOHihonia. Z. augew. 
Oiem., 86 , 647-51 (1922). 

Location and geologic formation ile- 
scribed. Shale of animal origin and esti- 
mated to consist of one and one-half 
billion tons. Bums readily with a sooty 
flame. Utilized f«)r fuel, gas and oi^rixl- 
iict.s. The bitumen content is 49.8% and 
yields 20 '/c by weight of oil. Distillation 
is by nieaiw of internal heat, prt'heated 
flue gases supplied from distillation 
chamber from shale, being used. 

888 - BAILEY, EDWIN M. The Shale- 
oil Industry of Scotland. J. Inst. 
Petroleum Tech., 8 , 465-90 (1922). 
C. A., 17 , 1326. 

Complete but concise description of 
equipment and proce 8 .<r*s of Scottish 
.‘'hale-oil plant given. 

889- BARRETT, N. 0. Illinois Bitu- 
minous Shales. 111. State Gcol Sur- 
vey, Bull. No. 88, 441-60 (1922). C. 
A., 17 , 1711. 

Shale deposits of nine counties described. 
Oil ranged from 0 to 48S gals, per ton. 
An average would be misleading but of 
18 samples, 6 yielded 36.0-488 gals.; 6 
yieldeil 11.^16.4 gals., and 7 yielded 0,5- 
4 5 gals, per ton. Some giving little oil 
yielded much gas 

898— BACON and HAMOR. American 
Fuels. 1 , 394-515 (1922). 

The Distillation of Coal at Low Tem- 
peratures, Chapter VII of book, was 
written by F. Parkman Coffin. 

891-BERGH, SVEN V., and LARSEN, 
K. E. Shale Industnes in Germany, 
France, Great Britain and Norway. 
Teknisk Tidskrift, 68 , 306-15 (1922); 
C. A., 16 , 2598. 
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Report of a tour of inspection. Maps^ 
photographs, sketches and several analy- 
ses. 

892- BOTKfN. C. W. Relation of 
Shale-oil Residue to Other Bitumens. 
Chem. Met. Eng., 26, 445-8 (1922). 
C. A.. 16, 1501. 

The products obtained by distilling 
heavy “shale-oil residue,” gilsonite, as- 
phalt, and rosin from an Engler flask 
and at ordinary pressure are compared 
as to sp. gr., boiling range, N content, 
and unsaturation. The “shale-oil resi- 
due” and gilsonite each contained 2% of 
N, of which 72.8 and 76.3%, respectively, 
were lost during the distillation. This in- 
dicated that high molecular weight N 
compounds were decomposed. Per cent 
of “saturated” in products obtained by 
distilling each material, except rosin, de- 
creased fairly regularly with increase of 
boiling point of the fraction examined. 

893 — BOTKIN, C. W. Saturated and 
Unsaturated Oils from Shale. Chem. 
Met. Eng., 26, 398-401 (1922) ; C. A., 
16, 1501. 

Fifty-cc. portions of crude shale oils 
from Utah, Wyoming, Kentucky, Cali- 
fornia, England and Scotland were dis- 
tilled from a 100-cc, Engler flask at 
a rate of 1 drop per second. The crude 
oils decomposed thermally, forming 
coke, oils, and gas. Oils so formed 
lower sp. gr. and contained more satu- 
rated hydrocarbons than cnidc oils. N 
content of the distilled oil higher than 
corresponding cnide oils. Crude oils ob- 
tained by retorting Colorado shale with 
steam contained 13.6% of gasoline that 
was 50% saturated. Same shales at 
higher temperatures and without steam 
produced 29% of gasoline that was 
52.4% saturated. Gasoline is distillate 
to 410® F, Since prevention of crack- 
ing diminishes yield and does not im- 
prove quality, it is not justified insofar 
as retorting procedure determined by 
gasoline yield. 

894“B0TKIN. C. W., and BOYD, R. 
W. Oil Shale Unsaturates. Petr. 
Age, 10, No. 11, 7&^, and No. 12, 
2^27 (1922) ; C. A., 17, 466 and 629. 
Experiments conducted to determine un- 
saturation by iodometric methods. Hanus 
method gives lower I number when ex- 
cess of I small, and higher number when 
excess of I larger, than is obtained by 


Hubl method. With large excess of I 
neither method reliable. Hubl-Waller 
solution gives more nearly constant re- 
sults with varying excesses and is, there- 
fore, more desirable for determination of 
I number of shale oils. Hanus solution 
apparently better fitted for detection of 
diolefins by Faragher’s method. Diole- 
fins present in li^t fractions and prob- 
ably in heavy fractions of once run oil. 
The I number of crude oil only slightly 
higher than that of once run oil, yet 
HaS04 absorption of crude oil much 
greater. Light fraction with an I num- 
ber 2.6 times that of heavy fraction has 
a H-jSOi absorption only 0.76 times that 
of heavy fraction. 

895- CAMBRAY, M. The French 
Shale Industry. Oil Eng. Finance 2, 
477 (1922); C. A., 17, Zm. 

General information of bituminous shales 
and their mineral and organic constitu- 
ents given. Discusses French shale in- 
dustry retorts used, methods of distilla- 
tion, (NH4)aS04 manufacture, refining, 
characteristics of products, and their usee, 
and present and future prospects for in- 
dustiy in France. 

896- CRONSHAW, H. B. Oil Shales. 
London: John Murray, Albemarle 
St.; 80 pp.; C. A. 16, 1503 (1922). 

Monograph prepared under direction of 
Mineral Resource Committee of Impe- 
rial Institute. Description of principal 
known areas offering promise as future 
shale oil fields. Guide to oil shale fields 
of world. 

897- CUNNINGHAM-CRAIG, E. H. 
The Oil Shale of Esthonia. Engineer- 
ing, 113, 624 (1922); C. A., 16, 2777. 

Lecture before Institute of Petroleum 
Technologists. Esthonia shale (also 
known as kukersite) is oldest and rich- 
est shale being worked, except for tor- 
banites, which are frequently classed 
with cannel coal. Oil shales up to 8 ft. 
thick are quarried in open workings. 
Layers of shale are separated by bands 
of limestone, which is crumbly, much 
like sandstone. About 50% of so-^led 
shale is calcite debris of fossil trilobites 
and brachiopods. This shale believed to 
be example of inspissated petroleum 
abso^ed by colloidsJ inorganic matter. 
As high as 90 gals, of petroleum obtained 
from ton of this shale. Probable future 
of oil-shale industry discussed. 
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89a-CUNNINOHAM-CRAIQ. E. H. 

The Oil Sholee of Esthonia. Petro- 
leum Times, 7, 673, 697 (1922); 
C. A., 16, 3198. 

Mineral matter in shale has the com- 
position of Fuller's earth and limestone. 
Yield of oil 90 gals, per ton. Distilla- 
tion does not begin at low temperatures 
but when it does begin is rapid and 
completed under 450® C. Does not be- 
lieve distillation of this shale in ver- 
tical retort to be practical. Different 
theories as to origin arc discussed. Esti- 
mates 1000 million tons of shale in 
these deposits, yielding from 70 to 80 
gals, per ton of 0.92 to 0.93 sp. gr. oil 
containing little S and easily refined. 
Solid paraffin will be almost entirely 
absent. 


899~CUNNINGHAM-CRAIG, E. H. 
The Development of Oil Shales and 
Torbanites. Oil Eng. Finance, 2, 
478-82 (1922) ; C. A., 17, 3096. 

Oil shale an absorption product due to 
so-called argillaceous deposits of petro- 
leum formed in adjacent parent oil 
fields. Torbanites arc essentially prod- 
ucts of carbonaceous phase and are, 
broadly speaking, a special form of can- 
nel coal developed in situ. Their advan- 
tages over oil shale arc: (1) They yield 
their oil at a lower temperature; (2) 
they give a higher yield (80-100 gals, 
per. ton for some French torbanites); 
(3) the oil is of better quality, having 
less refining loss and yielding more 
valuable refined products. Torbanites 
are gels formed in situ by combination 
of petroleum as it forms in minute 
globules with colloidal mineral matter. 
In contrast, oil shale is a deposit which 
has absorbed and held oil obtained from 
elsew'here, losing a portion of lighter 
and more valu^le oils, but relatively 
gaining in N* content, A torbanite, on 
the other hand, is a petroleum deposit 
formed in situ, very rich in all forms 
of oil, and so much so as possibly to 
make it uneconomic to extract the 
(NH«)iSO«. Discussion of occurrence of 
^ale deposits, prospects of exploitation 
and methods oi retorting given. 


900-CROUSE, C. A. Oil Shales of 
Kentucky. Combustion, p. 237 
(1922); Chem. Age (N.Y.), SO, 
353 (1922). 

Kentucky has enormous oil shale depos- 


its yielding 16 gals, oil per ton shale. 
Amenable to steam shovel mining there 
is said to be 90,000,000,000 tons of such 
shale. Every other factor except high 
oil yield favors Kentucky as center of 
large shale oil industry. 

901- DAY, DAVID T. Petroleum and 
Natural Gas. Mineral Ind., St, 499- 
552 (1922); C. A., 17, 3780. 

Data on markets, trade, and the world’s 
production conditions in various fields 
dii^cuitoed and world’s oil-shah* deposits 
considered. 

902- DVORKOV1TZ, PAUr.. Desul- 
phurizing Shale Oils. Petroleum 
Times. S, 380 (1922). 

Letter to the author of “Sulfur in Shale 
Oib^,” Petroleum Times, H, 330 (1922). 
Dvorkovitz suggests treatment of shale 
before distillation to hold sulfur in the 
ash .as only mean.s of eliminating sulfur. 

903- KSTHONlAN CONSULATE. New 
York Chty. Esthoninn Oil Shale as 
Fuel. Commerce Reports, U 8. 
Dept. Commerce. Dec. 4 (1922), 

p. 600. 

Cost of oil shale as fuel power approxi- 
mately half that of wood and turf. Oil 
shale is being used as a fuel by several 
railways ami it is proposed to use it as 
fuel for shijis. 

9Q4^_FElJi, D. A. Oil Shale and a 
Future American Industry. Petro- 
leum Time.s 7, 417 (1922). 

Appeal for the recognition of nature's 
.supply of oil shale as potential resource 
of oil an<l short description of geology 
of shale together with its properties and 
mrthoil of .‘'hale oil production, 

905-FELIa D. a. Nat. Petroleum 
News, U, No. 18, 89. 90, 93 (1922); 
C. A.. 16, 2219. 

Fell proceas. shale cnished in gyratory 
rock breakers and delivered to vertical 
retorts at top hopper; it works through 
into bottom hopper by gravity. Steam 
introduced into retort at point where 
shale attains highest temperature. Three 
pr^ucts obtained : crude oil, crude naph- 
tha recovered by means of scrubber 
lowers and NIL. 

900-FRANKS, a. J. Chemical Engi- 
neering and Economici in Shale Oil 
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Production. Petroleum World, 19, 
12-4 (1922); C. A., 16, 1313. 

The problems are discussed. 

907- FRANKS, a. J., and GOODIER, 
B. D. Preliminary Study of the 
Organic Matter of Colorado Oil 
Shales. Quarterly, Colo. School of 
Mines, 17, No. 4, Oct. (1922). 

By successive heating at 300® to 350® C. 
for periods of eight hours and extrac- 
tions, extracted heavy bitumen without 
producing any oil. Total time of heat- 
ing was 129 hours to complete process 
of transformation from kerogen to this 
semi-solid bitumen, the oil forming con- 
stituent of kerogen. Concludes that this 
decomposition not a depolymerization 
nor does it take place at definite tem- 
perature, but within wide range of tem- 
peratures. Rate of decomposition is 
much greater at higher temperatures. 
Bitumens produced at different tempera- 
tures were apparently not of same com- 
position. Oil forming part of the kero- 
gen is a complex mixture. 

908- freeman, NAT. H. Internally 
Heated Retorts. Petroleum Times, 
8, 86 (1922); C. A., 16, 3198. 

Internally heated retorts for shale in- 
dustry are not practical from theoretical 
standpoint. 

909- FREY, willy, and FABER, 
ALFRED. Production of Benzine 
and Lubricating Oil from Coal and 
Cnide Oils. Chem. Ztg., ^6, 377-9 
(1922); C. A., 16, 2403. 

The cracking process patented by Blum- 
ner (German patents 338,846 and 340,- 
991; also several pending applications) 
is recommended for making motor fuel 
and lubricant from lignite tar, producer 
tar or shale oil produced in Germany, 
or from imported low'-grade petroleum 
products such as gas oil or Mexican 
crude oil. The oil sprayed into lower 
section of decomposition autoclave from 
which it passes to superimposed chamber 
filled with Raschig rings and surrounded 
by bath of molten metal. Construction 
is such that rapid circulation of molten 
metal along the wall exposed to furnace 
is insured. The apparatus is small, but 
has large daily capacity. The following 
yields are claimed : from lignite producer 
tar: 302% benzini^ 34.4% lubricating 
oil and paraffin, 16% asphalt, 16.9% gas 


and loss and 2J6% H/); from diale oil 
(Middle Germany) : 32Ji% beniine, 
31.0% lubricating oil and paraffin, 15.4% 
asphalt, 20.5% gas and loss, and 0.5% 


911- FYLEMAN, ERNEST. Separa- 
tion of Adherent Oil or Bitumen 
from Rock. J. So. Chem. Ind., 4f, 
14-16T (1922). 

Tar sands of Alberta, underlying many 
square miles adjacent to the Athabasca 
River, constitute one of world’s largest 
potential oil supplies. Oil is asphaltic 
in nature, and present to extent of 15 
to 25 Imperial gallons per long ton. Oil 
removed by heating sand to C. and 
gently agitating with one-tenth per cent 
solution of sodium carbonate. Recovery 
accomplished at relatively low cost. 

912- GAVIN, martin j. Analytical 
distillations of typical Shale Oils. 
Bur. of Mines, Rept. of Investiga- 
tions, 2332, 12 pp. (1922) ; Eng. Min. 
J. Press, US, 683-4; Petroleum 
World, 19, No. 260, 181 (1922); 
C. A., 16, 2024. 

Oil shale studies of Bureau of Mines 
conducted in cooperation with State of 
Colorado and University of Utah. Typi- 
cal oil shales from different localities 
were retorted in carefully regulated re- 
torts of different types. Different shales 
gave different products under like condi- 
tions and the same shale gave different 
products under different conditions. Main 
roblem to get a maximum yield of 
est product. Effect of distilling crude 
oil after retorting shale described and 
characteristics of various shales sum- 
marized in tabulated form. 

913- GAVIN M. J. Oil Shale-His- 
torical, Technical and Economic 
Study. Bur. Mines, Bull. No. 210, 
201 pp. (1922) ; C. A., 17, 1711. See 
Abs. 1086 for 1924 revision. 

Descriptions given of foreign deposits of 
oil shale and of U. S. deposits. Nature 
and origin of oil shales, including aniily- 
ses of mineral content, and nature of 
destructive distillation of oil sl^e dis- 
cussed. History of oil shale industry 
outlined and development of Scotch 
industry given in detail. Present status 
of industiy and economic importance 
to the U. S. discussed. Types of retorts 
used in U. S. given. Problems of the 
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induitoy outlined fully, with Buggeetione 
for solving some of uiem. Other chap- 
ten are: The Future of the .Oil Shale 
Industiy in the U. S., Estimate of Costs 
and Profits in the Industry, Sampling 
and Assaying of Oil Shale, Physical 
and ^emictu Data on Colo. Oil Shale. 

* This is probably the best and fullest 
description of the shale oil industry pub- 
lished before 19^. 

fili-GAVIN, M. J., and AYDE- 
LOTTE, J. T. Solubility of Oil 
Shales in Solvents for Petroleum. 
Bur. Mines, Repts. of Investigar 
tions, No. 2313, 3 pp. (1922) ; C. A., 
le, 1500. 

Samples ground to pass 20-mesh, and all 
material passing 6(V-mesh rejected. Ex- 
tracts ^ CC1„ CS., Me, CO, Et,0, C,H,. 
and CHCl* were similar in appearance, 
being dark brown or black, and more or 
less fluid. Not appreciably affected by cold 
cone. H^O, or HNO,, insoluble in cold 
and slightly soluble in hot alcohol. Per- 
centages extracted varied from traces to 
10.flS% of weight of shale, and up to 
of distillation yield. Largest 
amounts were extracted by acetone and 
chloroform. Per cent extraction by sol- 
vents is no criterion of distillation yield. 

91fl-GAULT, H., and BOISSELET, L. 
Contributions from the Petroleum 
Laboratory of the Univ. of Strnss- 
burg. Mat. Gnwses, (1922). 

A distillation analy.sis of bitumen from 
Auvergne is given. Certain Esthonian 
schists from Kukers, Kochtel and Vana- 
moise gave 10 to of cnide oil by 
distillation. 

916-GUISELIN, A. Idgnites and Bitu- 
minous Shales. Chimie et Industrie, 
7, 1226-9 (1922) ; C. A., 16, 3378. 
Plea for taking of reliable inventory of 
resources and for their proper 
utilisation. 


917-~GUTHRIE, V. B. Fleming Process 
is Found Successful by Sterling 0. 
• dc R. Co. Nat. Petroleum News, 
June 28 (1922), p. 23. 

Time cycle of running given and yield 
of light distillate, heavy distillate, still 
bottoms, coke and loss in percentage. 
75% of light distillate below 419" F. 


918-GWOSDOV, S. P., and NAGOZ- 
HOV, N. N. ^e Nature of Hydro- 


carbons produced by the Destructive 
Distillation of Weimare Oil Shales. 
Petroleum Shale J. (Russia), //I, 
194 (1922); J. Inst. Petroleum Tech., 
9, 157-8A; C. A., 17, 3601. 

Material to be tested was from light 
fractions (below 170® C.), obtained by 
destructive distillation at low tempeni- 
tures and treatment with weak acids 
and alkalies. Initial material consisting 
chiefly of unsaturated compounds, was 
separated into 2® C. fnictions. From 
resulta of densometric, refract nmetric 
and crj'oscopic U'sts to which individual 
fraction.^ were subject e«l Owosdov and 
Nagoshov conclude th.nt some of essen- 
tial constituents of shale od are hydro- 
carbons of the dihydro- and the tetra- 
hydro-benzene series. 

919-HAAS. PAULINE. Monograph of 
the Shale Oils of the German lias 
E. Rraunkohle, 20, 673-81, 726-31, 
741-8 (1922); Disserfation Heidel- 
berg; C. A., 16, 18C0. 

Geology, economic value and historical 
development of the industry. 

921- nENTZK, E. Oil Shale. Petro- 
leum Z., 18, 1233-47 (1922); C. A., 
17, 466. 

Shales are classified as primar>' shalej, 
those in which bitumen occurs, and sec- 
ondary shales as those from which bitu- 
men has migrat('d, ICsthonian shales arc 
primary shales. Origin and geological 
formation of h>thonmn Hhales discussed. 
Kukcrsite ohen runs high ns 76% bitu- 
men and 15 to 16% oil. I>ow tempera- 
ture distillation gave best remilts in oil 
yield, temperature limits being 300 to 
C. Use of shale for direct burning 
on the grate and for retorting discussed. 

922— HENTZE, E. The Possibility of 
Uolating Bitumen in its Original 
Condition from Bituminous Shales. 
Z. angew. Chem., 36, 330-1 (1922); 
cf. C. A., 16, 2598; C. A., 17, 1325. 

Separation of bitumen and mineral con- 
fctituents of a diatomaceous earth and 
of shale, kukcrsite, attempted in fol- 
lowing way. About 2 kg. of each min- 
eral was treated for 14 days with dilute 
HCl at ordinary temperature. After Ca 
ion and Fe ion removed as thoroughly 
as possible a similar treatment of re«- 
due with dilute HF and then with 40 % 
HF followed. Latter treatment required 
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4 weeks for kukersite and 2 weeks for 
the earth. De^ olive-green, pasty resi- 
due obtained from the earth. It dried 
quickly and could then be rubbed to a 
powder. Removal of mineral constitu- 
ents was, however, incomplete in each 
Residues accordingly extracted 
with CHCli, the best solvent for these 
products. After evaporation of CHCli, 
a rtiff. plastic, olive-green residue re- 
mained from diatomaceous earth sample. 
The extraction from kukersite dark 
brown and also plastic. Not all the bitu- 
men was recovered; 68 g. of possible 
80 g. was recovery from kukersite. Por- 
tions of these bitumens were mixed 
with silica or with clay and lime (same 
percentages as mineral constituents in 
original) and distilled from a glass re- 
tort. Percentages of volatile products 
obtained smaller than from minerals 
themselves. Decrease was 1% for diato- 
maceous earth and 5% for kukersite. 
Likewse, the percentages of low-boiling 
constituents recoverable from tars were 
increased. Coke from recovered bitu- 
men had higher per cent of C than that 
from mineral iteelf. These differences 
indicate that original bitumen not iso- 
lated bv process used, and changes at- 
tributed to polymerization. The “crack- 
ing” of polymere gives rise to increased 
I^rcentages of low-boiling products. Pos- 
sibility of separating bitumen by electro- 
osmosis good. Microscopical examination 
shales shows that bitumen associated 
with clay, and latter functions as pro- 
tective colloid. 


923 — HOLMBERG, BROR. Researches 
on Shale, inginiorvetenskapens Aka- 
demiens Handlingar, 6 , 88 pp. (1922) ; 
Chem. Zentr., me, IV, 82; C, A., 
17, 2777. 

Monograph on dry-distilled Swedish 
s^le oil, e^ecially cement-shale. Ben- 
zine from Schonen, behavior of which 
toward reagents described, with extrac- 
tion experiments on alum shale by vari- 
ous methods and action of heat on shale 
bitumen. 


924 — HOLMBERG, BROR. Bituminous 
Shale. Tek. Tid., 52, 563-5, 609-11 
(1922). 

Address presenting data on examination 
of samples of shale, coal and other min- 
eral deposits of Sweden. 


92&— HOSKIN, A. J. Aspects of Colo- 
rado’s Oil Shale Industiy. Proc. 
Colo. Sci. Soc., 11, 295-328 (1922); 
C. A., 16, 43M. 

Comprehensive review of possibilities of 
production of oil from Green River 
shales of Utah and Colorado, with 
description of these geologic formations. 
Mining costs, probable cost of construc- 
tion of plants and annual depreciation 
estimated. Eleven processes considered 
as most promising possibilities for re- 
torting described and discussed in detail. 

926- HUTCHINS, T. W. STAINER. 
The Fusion Rotary Retort. Petro- 
leum Times. 8 , 823 (1922). 

Description of this retort with diagrams 
and results of test runs on different mate- 
rials. 

927 — INGS, G. A. Tar Sand Experi- 
ments in the Athabasca Field. Oil 
& Gas J., SI, 92 (1922). 

Crude oil can be produced from these 
sands at cost of 35^ per barrel. Oil 
will average 14% gasoline, 45% kero- 
sene and 5% residue (bitumen chiefly). 
Extraction or distillation on ground 
claimed to be feasible. 

923 — JENSON, J. B. Shaloilogy and 
Oil Shale Nomenclature. Petroleum 
Times, 7, 96-7 (1922) ; Chem. M^ 
Eng., 26, 60^12 (1922); C. A., 16, 
1313. 

Plea for development of scientific vocab- 
ulary for oil shale industry, with recom- 
mendations. 

929 — JONES, C. L. The Problems of 
the American Shale Oil Industry. 
Chem. Met. Eng., 26, 546-53 (1922); 
C. A., 16, 1500. 

Outline of present state of our knowl- 
edge in vanous divisions of field of oil 
shale technology^ with suggestions for 
future investigations. Study of nature 
of kerogen may be attacked first by 
means of morphology, microscopy and 
physical characteristics. Separation from 
inorganic material may be followed by 
study of its chemical properties. Several 
methods for separation as well as re- 
agents and solvents for ascertaining its 
chemical nature suggested. 

931-“KARRICK, L. C. Factors affect- 
ing Products from Destructive 1^ 
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tillatioQ of Oil Shales. Repts. In- 
vestigations. Bur. Mines, No. 2324, 
5 pp. (1922); C. A., 16, 1501. 
Decomposition of kerogen on pyrolysis 
influenced by physical moperties of min- 
eral portion of shale. Even distribution 
of heat complicated by difference in 
thermal conductivity of kerogen and 
mineral matter. Dehydration of some 
salts, e.g., CaS04.2Ha0, and decomposi- 
tion of carbonates and sulfides take 
place at retort temperature and gases 
formed may alter course of decomposi- 
tion of the kerogen. Pressure may de- 
velop in interior of pieces of shale, 
owing to resistance offered to escape 
of vapors. Vapors then heated to higher 
temperature than would otherwise be 
the case. Each shale must be studied 
as special problem, in order to est.ab- 
lish effects of temperature, rate of apply- 
ing heat, presence of gases, etc., upon 
character of products formed. Devonian 
shales of eastern U. S. contain spores 
lai^ely, while those of Green River dis- 
trict contain, in addition, rcsinic and 
cellulosic materials, as do some caiincl 
coals and slates of eastern U. S. Much 
of difference in products obtained from 
these various materials in given j)roce.ss 
of pyrolysis due to difference in mineral 
sutwtances. Temperature lag from out- 
side to inside of charge in retort illus- 
trated and discussed briefly. Fine grind- 
ing suggested as important subject of 
re.search. 

932>-K0GERMAN, P. N. The Chemi- 
cal Composition of Esthonian Mi<l- 
dle-Ordovician Oil-Bearing Mineral, 
Kukersite. Private publication by 
the author, Dorpat, 1922, 25 pp.; 
C. A., 16, 4336. 

Two oil-bearing minerals, kukersite and 
dictyonema shale, form two layers, Cam- 
brian and Middle-Ordovician strata in 
north of Esthonia. Kukersite more im- 
TOrtant, deposits being 1500 million tons. 
Water content varies with location of 
seam and with hygroscopic condition of 
air at quarries. Average value 35%, 
although air-dry samples rarely exceed 
7%. Ash content varies between ^ and 
60%. No oils extracted by organic sol- 
vents. At 600® C. largest yields of oil 
obtained, about 75 gals, per ton. Chide 
oil dark brownish with slight greenish 
fluorescence, sp. gr. 0.939. Very little 
(NH«)B04 is obtained from kukersite. 


Crude tar may be used directly as fuel. 
Paraffin content low. Acid numbcn of 
fractions from a vacuum distillation (SO- 
SO min.) vary from 4.0 to 7A. 

933- -MacKENZIE, J. C. D. The 
Turner Internally Heated Retort. 
Petroleum Times, July 1, 1922, 16: 
C. A., 16, 3201. 

Description of this apparatus for distill- 
ing of shales. 

934- MARCUSSON, J., and PICARD, 
M. The Composition of Peat and 
Sh:de Tar. Petroleum Z., 18, 637-8 
(1922); C. A., 16, 3379. 

Peat tar digested with ether gave black 
re.sidue composed of oxy-acids and their 
e.sters. together with salts of Fe and 
('a. Bhale tars tested in same way gave 
16-22% fatty and oxy acids, inciiidiug 
those pre^^ent a.s Ca salts, and 5% of 
basic sub.stances. 

936--M<’CANN, W. S. Recent Experi- 
mental Work in the Hosevale (Balti- 
more, N. B.) Oil Shale Arc'a. Can. 
Dept. Mines, Memoir, 1S9, 56-60 
(1922); C. A.. 17, 1325. 

Plant u.«ed, though complete in itself, 
a unit of possible future plant of much 
grc'ater capacity. Designed to treat oil 
shale.s by Wallace process, (^large of 
about 1000 lbs. shale heated in retort 
for 3 hrs. at. approximately 730® and 
steam injected into rctort during proceas. 
Volatile constituents withdrawn by 
vaeuum from inncT duct of retort to 
water-coole<i condensers where oil is 
<-on<len.'<ed and giuses carried to ammonia 
scrubber plant. (Comparison of yichls bv 
Wallace H'tort with ^oteh tube inethoos 
gave 2.5 gals, in favor of former. Work- 
ing data of plant given. 

936~-M‘d\EE, R. 11. Gasoline from 
Oil Shale. Chem. Age (N.Y.), 90, 
1-4 (1922); C. A., 16, 1147. 

Green River shalc.s of Colorado, Utah 
and Nevada alone, in known deposits, 
can furnish eight times total amount of 
well-petroleum so far produced in U. 8. 
Decomposition of oil shale is endother- 
mic, about 450 cal. being absorl>ed per 
gram of oil and gas produced. Primary 
d< compo«ition product a heavy bitumen, 
oil formed as secondary cracking prod- 
uct. Decomposition temperature oennite, 
400-410® C. Gasoline from shale oil by 
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ordinary cracking proceaces will be col- 
ored, malodorous, and inclined to car- 
bonise. McAfee proceaa will give stable, 
water-white gasdine of pleasant odor 
but process more expensive. Scottish 
retort, primarily designed for recovery 
of NHi not best adapted to handling 
American shales, which require a retort 
designed primarily for recovery of oil. 

937~McKEE, R. H. Shale Oil. J. Ind. 
4 Eng. Chem., I 4 , 847 (1922); 
Petroleum Times, 8 , No. 197, 681 
(1922). 

Discusses gasoline and petroleum situa- 
tion. Extensive experimental work on 
shale as source of oil being carried out 
bv the Colorado School of Mines and 
also by U. S. Bureau of Mines. Gatlin 
Shale Products Co. of Elko, Nev., has 
apparently solved primary retorting 
problems and is opeiating. Stages in 
decomposition of oitumen described. 
Excellent light lubricant obtained from 
shale oil. Moderate temperature retort- 
ing produces up to 20% nitrogenous 
bases which will in future compete with 
nitrogen bases of coal tar. 

936~MITZAKIS, marcel. The Oil 
Encyclopedia. London. See Engi- 
neering, 118, 499 (1922) for review. 
Devotes some space to discussion of 
shale oil. 

939~NARBUTT, J. The Isolation of 
Organic Substances in Esthonian Oil 
Shales. Z. angew. Chem., 86 , 238-9 
(1922); C. A., 16, 2598. 

Powdered shale was evaporated to dry- 
ness with HCl, extracted in a Soxhlet 
apparatus with MeOH until no reaction 
with (NHil^S occurred. The residue 
was then dried, evaporated with HF 
and later repeatedly with HCl. The 
mixture was washed and again extracted 
with MeOH. The organic matter (about 
one-third the original material) was ob- 
tained quantitatively. It is a dark brown 
powder with density less than 1, yields 
2A% of ash (chiefly Fe«Oi), is partly 
soluble in aromatic hydrocarbons like 
naphthalene and phcnanthrene at 3(XI- 
330°, with partial decomposition, and, 
when heated alone to 30(K^50°, decom- 
oses into a clear brown oil and a car- 
onaceous residue, and evolves a gas 
containing HiS. 


941- NORMAN, j. T. Recent Oil Shale 
Developments. Petroleum Times, 7. 
610 (1922): C. A., 16, 2219. 

Esthonian fields are briefly described. 
Attention is called to inevitable decline 
of well production of crude oil, 

942- REEVES, j. R. The New Albany 
Shales of Indiana. Bur. Mines, 
Repts. Investigations, No. 2390, 
8 pp. (1922); 0. A., 17, 206. 

Principal oil shale of Indiana known as^ 
New Albany shale. Normal thickness of 
shale beds about 100 ft. Microscopic 
examination of thin sections of shale 
reveals resinous appearing spores and 
spore cases. Typiem New Albany shale 
contained moisture 082, volatile matter 
1586, fixed C 684, ash 77.78, total S 
486%. The shale yields 6 to 14 gals, 
per ton of oil of d. 0.940. Viscosity at 
130° F. 43. Per cent tops 47.6 (distilling 
up to 275° C.). N content 08%, equal 
to 428 lbs. of (NH 4 )aS 04 per ton. Potash 
content too low to be of commercial 
value. 

943 - REEVES, J. R. A Section through 
the New Albany Shale. Bur. of 
Mines, Repts. of Investigations, 
No. 2426, 3 pp. (1922) ; C. A., 17, 
1325. 

A boring made in Clark County, Indiana, 
and core divided into 31 sections of 3 ft. 
each.’ Yield of oil for upper 60 ft., fl.6 
gals, per ton* between 60 and 60 ft., 
yield low; while from 60 to 98 ft. it 
a verges 7.0 gals, per ton. That oil- 
forming material of shale is of sam^ 
composition throughout its depth is 
shown by small variation in sp. gr., and 
amount of tops from crude oil. 

944- RINNE, E. Oil Shales. Pt. II. 
Fuel Shales and Shale Oil Recovery 
in Esthonia. Petroleum Z., 18, 144M 
(1922) ; C. A., 17, 3098. 

General review of shale deposits of 
Esthonia, giving analy^ of various 
samples and of shale oils distilled there- 
from. 

945- RUSSELL, W. C. The Mining of 
Oil Shales. Railroad Red Book, 69, 
1051-6 (1922) ; C. A.. 17, 629. 

Russell describes Colorado shale depos- 
its and discusses methods to be employed 
in mining same. 



ABSTRACTS OF SHALE OIL ARTICLES 


277 


040— SOIiLN£R, MAX. Qasifioation of 
Oil Slales at the Imubruck Qaa 
Plant. Oaa u. Waaserfaoh, 66, 614-6; 
Z. Ver. Qas .Wasserfaoh, 6i, 31-4, 
36^ (1922); C. A., 17, 201. 

Shale of poor quality oonsistiDg of 
clay 30^%, limestone 30-40%, organic 
material 3-20% and small amounts of 
S, N, P, alkalies, silicates, etc. By gasi- 
fication, it yields 15-20 cu. m. of 3000 
cal. gas per 100 kg., OA kg. tar, 80-85% 
residue, remainder being coke for firing. 
Residue suitable for making artificial 
building stone by further treatment in 
a lime kiln. A by-product which has 
been made subject oi patent is CaS for 
use as a dehairing agent in leather 
manufacture. 

947-SOUVIRON, L., and RANZ- 
AULES, M. The Occurrences of 
Bituminous Shale in the Communes 
of Ronda, Alpandeire and Cortes 
de la lYontera Malaga. Bol. ofic. 
minas met., 6, No. 65, 29-68 (1922) ; 
Rev. Geol., 4, 793; C. A.. 18, 804. 
The bituminous shale has a thickness 
of 20 cm. to 2 m. Outcrops are numer- 
ous. Mean content of oil 5%. 

94a~STARR, CHAS. C. Sampling of 
Oil Shale. Eng. Mining J. -Press, 
113, 873-7 (1922); C. A., 16, 2403. 
On account of low value of material, 
accuracy in sampling ^ oil shale impor- 
tant. Sampling may be by diamond drill 
or careful surface sampling of all strata 
of possible commercial value. Surface 
sampling should be accompanied by 
careful study of strata to determine uni- 
formity or lack of uniformity of oil con- 
tent and other characteristics. If weath- 
ered outcrop cleaned off, leaving fresh 
appearing shale, strata of good or me- 
dium shale may be sampled directly on 
surface. Upper strata of rich shales vari- 
able in surface structure and oil content. 
Sampling from this type shale should 
be in nunierous places to obtain true 
value. Average error of properly taken 
surface samples about 2.5%. 

049-STARR, CHAS. Oil Shale from 
a Mining Viewpoint. Petroleum 
Times, 8, No. 183, 73 (1922). . 
Mining shale not comparable to mining 
coal. Before opening large shale mine 
certain factors must be conadered. 
Location of mine entrance, reduction 


plant, waste dumps, etc., are disouned. 
Methods and machinery will be devel- 
oped as a result of experience with dif- 
ferent type shales. 

951- SWINNERTON, a. a. Treat- 
ment of Oil Shale from New Bruns- 
wick by the Ryan Oil Digestion 
Process. Can. Dept. Mines, Sum- 
mary Rent., 1922, No. 606, 210-8 
(1922) ; C. A., 18, 1563. 

Several runs made on a laboratory scale 
resulted in no definite conclusions, owing 
mainly to excessive handling losses, prin- 
cipally in centrifuging operation. Proc- 
ess is not recommended for treating 
New Brunswick shales. 

952- TAKAHASHI, JUNICHI. Sili- 
cons Shales in the Oil Measures of 
Japan. J. Geol. Soc. Tokyo, ft), 17- 
27 (1922) ; Japan J. Geol. (Jeog., 1, 
19A; C. A., 17, 2096. 

The chemical and petrographical exam- 
ination of the silicous shales which con- 
stitute the lower part of the Japanese 
oil measures is described. 

953- TAKAHASHI, JUNICHI. Micro- 
globulites in the Oil-Measure Shales 
of Japan. J. Geol. Soc. Tokyo, 89, 
56-61 (1922); Japan J. Geol. Geog., 
1, 19-20A; C. A., 17, 2696. 

Nuineroiw fine globules of yellowish or 
brownish color, 0.06-0.002 mm. in diam- 
eter m oil-mcasurc shales have been 
varioii.-ly referred to as resin, apores, 
bituiiieu, etc. Examination under the 
mctallographic microscope shows that 
they are composeil of radiating fibers 
of Fe sullide. This suggests that the 
shales belong to organogenetic rocks 
foriueil under anaerobic conditions. 

954- VAIILEY, THOMAS. Bureau of 
Mines Investigate Gold in Oil Shales 
and its Possible Recovery. Bur. of 
Mines, Kepis, of Investigations, 
No. 2413, 10 pp. (1922); C. A., 17, 

C;ohl in oil shales can be determined 
iuxMirately by the ordinary fire-assay 
methoil. Only small percenUge of total 
gold recovered by cyanidation or chlor- 
inution treatments, which would there- 
foie not be feasible cornracrcially even 
111 tin* prt'sence of commercifil quantities. 
In the .samples of shale examined the 
gold asi-ayed no more than 50^ a ton, 
and is of no commercial value. 
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95«KVON ANTROPOFF, A. The Oil 
Shale Development and the Oil 
Shale Induatiy in Esthonia. Z. 
angew. Chem., S6, 647-51 (1922); 
C. A., 17, 872. 

Location of deposits given. Relation 
established between geological forma- 
tions of Esthonia and shale deposits. 
Kukeissche shale is found in layers inter- 
stratified with limestone. Shale is of ani- 
mal orkin, as shells and fossils are found 
in it. Deposit contains 800 sq. km. and 
is estimated to contain 1% billion tons 
of shale. The shale has d. 1.2-1 .6 and 
chocolate brown color when moist, dry- 
ing to a light gray. Material easilv 
lighted with match and bums with 
bright sooty flame. If powdered and 
atomized into Are it bums readily. The 
air-dried shale contains bitumen 40 
The volatile content is 66.7%, coke 48% 
and ash 38.5%. Shale is utilized for fuel, 
cement, gas and oil products. Its ash 
content is applicable as one of the con- 
stituents of cement. It yields 300 cu. m. 
gas per ton with 38% tar. The use for 
gas manufacture has not been profitable. 
Since August, 1021, a Pintsch retort of 
0 tons capacity per 24 hours has proven 
successful and two more are being in- 
stalled, The distillation is by means of 
internal heat, preheated flue gases sup- 
plied from distilling chamber from spent 
shale being used. Vapors are cooled and 
condensed and the remaining gas is 
used for fuel. No extra energy beyond 
that derived from the shale needed. The 
amount of oil is 20% by weight. Sp. gr. 
of crude oil is l.OI, viscosity (Engler) 
5.5 at SO**, heat 9700 kg. cal. No para- 
flin is present in the oil. 

966- VON GROELING, A. E, The 
Newer Methods of Shale Oil Extrac- 
tion. Petroleum Z., 18, 487-493, 593- 
645 (1922) ; C. A., 16, 3198. 

Various processes in use for the extrac- 
tion of shale oil described and their 
merits discussed. American digestion 
method described and its superiority 
over Scottish process in retorting Colo- 
rado shales is emphasized. Suggested 
that the use of superheated steam would 
give better results. 

967- VON ZUR MUHLEN, L. Oil 
Shales. Pt. III. The Distribution 
of Oil Shales in the Eastern Part 
of European Russia. Petroleum Z., 
18, 1477-82 (1922) ; C. A., 17, 1134. 


General description of these, deposits, 
with analyses. Principal deposits he 
along Volp and between it and Ural 
Rivers, richest and most extensive beiirg 
Steppes of Obschi Syrt. Economic con- 
ditions bearing on development die- 
cussed. Short bibliography appended. 

968- WINCHESTER, DEAN E. Fac- 
tors Influencing the Value of (3il 
Shale Lands. Petroleum Times, 8, 
413 and 655 (1922). 

General discussion as to what lands are 
valuable for their oil shale. Classifica- 
tion of oil shale lands in tabular form 
included. Oil shales are variable in 
physical and chemical characteristics. 
Occur mostly in Tertiary in Rocky 
Mountain region. Valuable oil shales 
occur throughout the total thickness of 
Green River formation. Value of any 
oil shale property depends upon many 
factors, i.e., richness, geographical loca- 
tion, mining and reduction facilities. 

969 — WOBLING. A New Apparatus 
for Distillation Analysis and Experi- 
ments with Oil Shale. Braunkohle, 
21, 453-4 (1922); C. A., 17, 206. 

Inclined porcelain tubular retort in an 
electric oven found most effective ap- 
paratus for distilling oil shale on an 
experimental scale. By distilling 400 g. 
of shale for 3-4 hrs. with 2 kw.-hrs. 
power consumption yield of tar obtained 
greatly exceeding that from any other 
type of apparatus. The water and tar 
dustilled over were condensed in a modi- 
fied Pelicot condenser, and the gases 
were freed from HiS and CO* by 
Pb(OAc)j and KOH. Oil shales from 
various localities showed great differ- 
ences in tar, the consistency varying 
from thin liquid to solid. Light oO 
contents in general low, whereas the 
oils from 150‘’ to 260* reached 36-40%, 
w'ith thick oils from distillation in 
vacuo up to 3(X)® approximately same, 
and pitch residue oi 10-20%. Towards 
300** decomposition became considerable, 
and distillate became deep red. Con- 
tent of alkali-soluble constituents only 
about 5%. Treatment with H^Hn, 
caused considerable resinification. By 
preliminary removal of the basic com- 
pounds with dilute HsPO*, this did not 
occur. The S content varied greatly. 
Even with long heating with 2m dust, 
the per cent S could not be reduced, 
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and. distillation of the shale with Fe 
failed to decompose the organic S com- 
pounds. ffigh mercurisation and I nos. 
indicated considerable per cent of un- 
* saturated compounds, differentiating 
shale tar fundamentally from petro- 
leum. 

961—WRIGHT, W. J. Geology of the 
Moncton Map-Area. Can. Dept. 
Mines, Memoir, No. 129, 60 pp. 
(1922); C. A., 17, 1203. 

Geological description uses 28 pages. 
Remainder of paper devoted to oil 
shales of this area and Nova Scotia. 
Analyses of 43 samples of 20 lbs. each 
of shales from Albert County, New 
Brunswick, are tabulated. Excluding 2 
barren samples, ash content ranges from 

63.0 to 83.6%; B.t.u. per lb., 630 to 
4200, average about 1^; N, 0.21 to 
0.71%; yield of oil per ton, 4.8 to 
32.2 Imp. gals.; yield of gas per ton, 
380 to 1485 cu. ft. The B.t.u. per cu. ft. 
of the gas ranged from 280 to 770. Fifty 
tons of shale from the Baltimore, N. B., 
area sent to Scotland and retorted by 
the Pumpherston Oil Co. The results 
of this test were: Oil per ton, 40.0 Imp. 
gals, with a sp. gr. of 0.92; (NHi)^04, 

77.0 lbs. per ton. Five other samples 
from this area gave from 39.0 to 568 
Imp. gals, of oil and 30.5 to 112.2 lb.s. 
of (NH4)«S04 per ton. Five samples 
of shale from New Glasgow, N. S., 
gave from 2.3 to 14.7 Imp. gals, oil per 
ton. 

962~ALDERSON, V. C. A Compre- 
hensive Survey. American Mining 
Congress Report (Milwaukee Meet- 
ing), 191^; Mining Congress J., 
Oct. (1923), 383-385. 

963 - ~ALDERSON, V. C. Oil Shale- 
A General Survey. Mountain State 
Mineral Age, 13-14, Sept. (1923). 

964 - ALDERSON, V. C. Oil Shale. A 
R68um4 for 1922. Railroad Red 
Book, 40, No. 1, 9-22 (1923); C. A., 
17, 1134. 

965 - ANON. Oil from South Afncan 
Shale. Petroleum Times, 9, 251 
(1923); C. A., 17, 1546 (1923). 

Lamplou^-Harper process of shale dis- 
tillation said to yield distillate contain- 
ing no permanent gases. Crushed shale 


fed into vertical retort through hopper 
and does not come into contact directly 
with fireheated surfaces of retort. J^m 
retorts vapors pass into fractionating 
and scrubbing tower where crude ^ 
^parated into light fraction, lubricat- 
ing oil, gear and axle greases, wax and 
bituminous residue suitable for road 
construction. Lighter fractions (b. 60^ 
300'") rise into upper part of tower 
and thence into special apparatus in 
which motor spirit, kerosene and sub- 
stitute for paint oil formed. Yield of 
49.4 gals, crude oil per ton shale ob- 
tained, yielding 40% of motor spirit. 

966”-AN()N. Chilian Oil Shale. Oil 
Eng. & Finance. S, 2.53-5 (1923); 
C. A., 17, 1711 (1923). 

Analysis of 19 samples of shale from 
near Pular, Cdiile, showed oil content of 
12-14.5%. Oil distilled has sp. gr. of 
0 934 which sinks to 08S7 on standing. 
Distillation tests show 8% bc'low 1(X)^, 
12% between UK)" and 150\ 1S% be- 
tween 1.50° and 200", 20'^c brtween 200* 
and 2.50°, bi'tween 250' and 300* 
and V,‘c of a pitch residue. On mixing 
all fractions below 200* and redistilling, 
over CuO, a jiale yellow oil of fragrant 
oilor obtained which did not dolerioratc 
111 3 months. S in original oil less than 
0.25 %r. Parallin content about 10-12%. 

967— ANON. New Rotary Shale Retort, 
Chom. Age (N. V.), ^1, 9-10 (1923); 
C. A., 17, 1712 (1923). 

Ketort de.sjguctl by J. H. Nci\bcrv de- 
scribed .5-ton retort gave VA bbU. oil 
j)rr day from .shale with oil content of 
27% gals, per ton. Retort consists of 
inimbi r of shclve.s arranged one above 
the other; heated shale curried by arms 
through complete revolution on each 
.•>h(>lf and then falls through slot to next 
shelf. Heating is tlirough center flue. 

968— ANON. Retorting Experiments on 
Norfolk Shale. Petroleum Times, 9, 
729-30 (1923); C. A., 17, 2498 (1923). 

Brief description of 10 experiments which 
have U'cn carruid out with different 
types of shale retorts at Setch, near 
King’s I.ane, England. Scotch retort 
ajipiared to give best results. 

969— ANON. Progress of Oil Shale Re- 
tort m the United States. Petro- 
leum Times, 418, Sept. 22 (1928). 
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Describes different retorts invented in 
the United States which have promise 
of being successful. 

971~*BAIL£Y« E. M. Scotch Bitu- 
minous Shales. Chimie et Ind., 
fecial No., 423-8, May (1923) ; 
a A., 17, 3246. 

A description of distillation process and 
purification of oil. 

972- BATTLE, JOHN B. Shale Oils. 
Industrial Oil Engineering, 157-163 
(1923). 

Devotes Section 4b of this book, “Indus- 
trial Oil Engineering,” to shale oils. 
Location of shales, products obtained, 
future of American shale oil industry, 
general r4sum4 of subject of shale oil. 

973- BERTHELOT, CH. Modem Fur- 
naces for the Distillation of Bitu- 
minous Shales. Chimie et Ind., 
Special No., 439-42, May (1923); 
C. A., 17, 3246. 

Description of Scottish retort, Fischer 
rotary furnace, and Salerai horisontal 
furnace. 

974- BORDAS, F. Terminology and 
Physical and Chemical Characteris- 
tics of Petroleum Products. Chimie 
et Ind., Special No., 89-94, May 
(1923); C. A., 17, 3094. 

Discussion of necessity of precise and 
clear definitions, with list of commercial 
products derived from Pechelbronn 
petroleum, commercial benzene and tar 
products, and commercial products from 
Autun bituminous shale products, and 
their chief properties. 

976-BOTKIN, C. W., and BOYD, 
R. W. Petroleum Age, 11, No. 3, 
66-62 (1923); C. A., 17, 1134. 
Decomposition attending distillation of 
oil shales lowera percentage of N in 
fractions, but does not materially change 
I numbers. I numbers of acid-soluble 
oil decrease very rapidly with increase 
in gravity and boiling point. Decompo- 
sition increases N content of acid-soluble 
oil and causes large increase in I num- 
ber of light fractions which contain high- 
est amount of “new” saturates. 1 num- 
ber of acid-soluble portion of heavy 
fractions similar to olefins of e^ual boil- 
ing point. Light unsaturated acid-soluble 
oiu from shale contain over 1% of N. 


It is suggested that compounds similar 
to these may make up ^m-forming con- 
stituent of gasoline and that large ratio 
of I number to HJ904 absorption number 
may serve as indication of presence of 
these constituents. 

976- BOTKIN, C. W. Thermal Decom- 
position of Shale Oils under Pres- 
sure. Railroad Red Book, 40, 887^ 
(1923); C. A., 18, 164. 

Paraffin base and asphaltic base shale 
oil heated at about 320^* under pressure 
of gases produced by decomposition gave 
87 and 81%^ i^pectively, of oils recov- 
ered, containing, respectively, 11 and 
26% of oil distilling to 150**, an increase 
in this fraction of 10 and 19 A%. Per 
cent of saturates in light fraction from 
cracked oils 75 and 6i%, respectively, 
an increase of about 25%. Mixed base 
shale oil decomposed under conditions 
similar to Burton cracking process, yield- 
ing 65.4% oil by weight, 23.9% of which 
distilled below 150^ and 56% below 210^, 
an increase of 40% in last-named frac- 
tion. Per cent of saturates in this frac- 
tion 56, or 12% higher than same frac- 
tion of original crude oil. Thermal 
decomposition of shale oils under in- 
creased pressures, therefore, very mate- 
rially increases yield of crude motor fuel 
and also at same time improves refining 
qualities of fraction much beyond that 
of similar fractions distilled at atmos- 
pheric pressure. 

977- BREUER, P. K., and BROCTIE, 
HANS. The Presence of an* Oil 
Shale Rich in Tar in Germany. 
Brennstoff-Chem., 4, 200-1 (1923); 
C. A., 18, 324. 

Shale exists in Saxony which on dis- 
tillation from aluminum distilling ap- 
paratus gave primary bir 68.9, residue 
23.6 and primary gas 7.5%. Tar con- 
tained phenol 11.6, lubricating oils 35 A 
and solid paraffins 22.4%. 

976-BRUNSCHWEIG. Brief Descrip- 
tion of the French Bituminous 
Shales. Chimie et Ind., Special No., 
394-7, May (1923) ; C.A., 17, 3246. 

979-BURROUGHS,’ E, H. BibU- 
ography of Petroleum and Allied 
Substances in 1919 and 1920. U. 8. 
Bur. of Mines, Bull. 216, 374 pp. 
(1923); C. A., 17, 2368. 
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There tun 4582 entri^ and author and Detailed results of tests on Burma shale 
subject indexes. in retort given. 


981 ~CAMBRAY. a. Bituminous 
Shales. Chimie et Ind„ Special No., 
398-410, Mav (1923) ; C. A., 17, 3246. 
Description of bituminous shales, their 
properties and methods of working. 

932— CAREY, H. Motor Fuels and En- 
gines of the Future. Oil & Gas 
Journal, ti. No. 86, 94 (1923) ; C. A., 
18, 455. 

Carey discusses possibilities of shale oil 
and alcohol as future substitutes for 
gasoline. 

98a-CASTELLI, GAETANO. The 
San Romedio Mine of Bituminous 
Schists in the Trentino. Rasa. Min. 
Met. Chim., 69, 113-5 (1923); C. A., 
18, 1193. 

Mountain range of Anaunia dividing 
Adige and Non valleys composed chiefly 
of triassic rock, especially dolomites. 
Near Mollaro these dolomites covered 
by jurassic and cretaceous rocks and be- 
tween dolomite and jurassic limestone 
are strata of bituminous schists. Latter 
grayi^ black, usually have schistose fmc- 
ture (though occasionally conchoidal 
one) and analyse (ash free) in per cent: 
H 5-10, C 70-80, 0+N 3-16, S 0.9-8. Dry 
distillation gives (1) 6-30% (av. 15%) 
of thick, dark oilj dw 0.928, soluble in 
benzine and CSi, insoluble in HtO, rich 
in 8, pyridine bases and unsaturated 
compounds, strongly antiseptic and valu- 
able for pharmaceutical use ; (2) approxi- 
mately 6% of NHiOH (4-10 g. NH» 
per liter); and (3) combustible gas (40- 
W cu, m. per ton of schist) containing 
chiefly CEU, with some CO and CnH^n 
compounds. By sulfonating crude oil, an 
ichthyol product equal to foreign grades 
obtained. 


984-^ROZIER, R. H. A New Devel- 
opment in the Treatment of Oil 
SWles. Min. Mag., S9, 256-9 I 
Petr. Times. 10, 774; C.A., 18, im. 
New retort developed in Rangoon, India, 
described. Believed that large ones of 
this t 3 rpe may be built to handle 500 or 
l(X)0 tons of shale a day at low cost, 
against only 4A tons for large Scottish 

retort. Tests indicate that cornplete frac- 
tionation of oil may be obtained direct 
from shale in one continuous operation. 


986~DAY, DAVID T. The Torbanites 
of Nova Scotia. Oil Eng. and Fi- 
nance, 5, 37-42 (1923) ; CA., 17, 1184. 
General discussion of shale deposits of 
this region. Oil obtainable from these 
shales amounts to 38-60 gals, per ton 
and (NIDsSOi, 71-80 lbs. per ton. Rep- 
resentative sample gave (in%) : oil 17.7, 
water 3.3, gas 3.0, C 84 and ash 67.6. 
Oil had sp. gr. of 0852. Distillation tests 
compared with Mexican crude petro- 
leums. 


986- ~DAY, DAVID T. Oil Shales of 
the United States. Oil Eng. A Fi- 
nance 3, 209-15 (1923) ; C.A.. 17, 1546. 

General survey of industry. 

987- DAY, DAVID T. Oil Shale. Oil 
Eng. & Finance S, 383-4 (1923); C. 
A., 17, 2947. 

Complete extraction of oil in Monterey 
(Cal.) shale possible in Soxhlet appa- 
ratus wuth ecu as solvent. Product 
after evaporation of solvent was thick 
asphaltic material similar to oil obtained 
from wells drilled into crevices of dia- 
tomaceous earth in this region. Pores of 
diatomaceous earth in this locality 
courser than those in most shales and it 
i.s suggested that extent to which oils in 
ahules will yield to solvent action de- 
pends upon proportional coarseness of 
aU^orbing material in shale. 

988~DAY, DAVID T. Oil Shale in 
ICsthonia. Oil Eng. & Finance 3. 
505-7 (1923); C.A., 17, 2189. 

Extent of fchule deposits, products formed 
mid their uses discussed. Production fig- 
iire.s for 1922 given. 


9--DAV, J. Retorting Norfolk shale. 
Petr. Times, 9, 840 (1923); C. A., 
/7. 2778. 


991 — DE.JARNY. MARCEL E. NoU 
oil Ksthonian Shale Depcsiits. Chimie 
ft Ind., Special No., 439-42 (May, 
1923); C. A., 17, 3246. 
l)r.>criplion of deposits and of experi- 
mental distilling plant of Esthoniah gov- 
ernment. 


992-DELOI8Y, E., and GRAUCE, E. 
Chimie et Ind. Bpacial No^ 434.^ 
(May. 1923); C. A., IT, 3M6. 
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Process consists essentially in treating 
shale in gas producer, using air mixed 
with portion of fixed gases produced after 
separating oil, and condensing products 
of distillation. With somewhat make- 
shift apparatus over 1000 tons treated 
from August, 1021, to March, 1922, which 
shows it was commercially practicable. 
Yield about 70 1. per m.* (900 kg.) nearly 
same as that obtained in Scotch retorts 
with same shale, and 10-12 kg. of (NHi)*- 
SO4 per ton of shale. Function of gas 
injected with air two-fold: its combus- 
tion takes place of primary combustion 
of fixed C of shale (which caused super- 
ficial slagging of shale); it then reacts 
with fixed C and gasifies it by means of 
endothermic reaction which prevents 
slagging. Oil had a density of 0.930, 
sli^tly higher than that of oil obtained 
in Scotch or French retorts, probably due 
partly to incomplete condensation of 
lighter distillation products and partly to 
absence of cracking of distilled oil. 
Phenol content (about 6%) about same 
as that of oils obtained in retorts, but it 
contains 16-17% of unsaturated hydro- 
carbons as against &-9% in oils obtained 
by usual processes. Amount of outside 
fuel required calculated at about 0 j 5- 
0.6% of shale treated ; and about 350 m.*, 
gas having a calorific value of 1100 cal. 
available per ton of shale. 

993~DE MAZARRASA, J. M., and 
LUNA, J. The Bituminous Miner- 
als of the Province of Santander. 
Bol. oficial minas metalurgia 192S, 
VII, 1; Fuel in Science & Practice 
S, 264; C.A., 18, 3475. 

Santander shales occur in Lias over wide 
area but contain only 6.7% kerogen. 
Typical sample contained HzO 1.15, ash 
70.60, volatile 11.30, fixed C 8.30, N 0.16, 
S 2.00. Distillation of Cianca shale in 
superheated steam gave 220 1. of gas, 135 
g. of liquids and 765 g. of residue per kg. 
Liquids on distillation gave in per cent: 
H,0 62.2; oil 0-85® 0.7, 85-112® 0.7, 112- 
42® 1.3, 142-70® 1.2. 170-230® 2.3, 230- 
70® 202; residue and loss 11.4. Gas had 
per cent composition: COi 19.0, CO 
15.2, 0 0.1, H 40.1, N 4,6, hydrocarbons 
21.0. Other samples gave similar results. 
Oil-shale industry of Scotland and else- 
where described. 

994~DUMAS, PHILIP. The Bitumin- 
ous Shale and Boghead Coal (tor- 


banite) Industry. Chimie et Ind. 
Special No., 387-93 (May, 1928); C. 
A., 77, 3246. 

Discussion of importance of bituminous 
shales and of boghead coal as source of 
oil and of NHa. 

996~'ELLS, S. C. Cretaceous shales of 
Manitoba and Saskatchewan as a 
possible Source of Crude Petroleum. 
Can. Dept. Mines, Summary Rept. 
1921, No. 686, 34-41 (1923); C. A., 
77,2640. 

Geological features and origins of these 
shales described. Analyses of about 30 
samples gave from 1 to 10.9 Imperial 
gals, of crude petroleum per ton. S con- 
tent of 6 samples of oil avci^ed 671%. 
Gas yield from 13 representative samples 
ranged from 410 to 1130 cu. ft. per ton. 
Two samples of gas gave approximately 
CH* 30%, CO, 28, H, 8.2, CO 2.1, net 
calorific value 350 B.t.u. per cu. ft. These 
slmles of little present economic impor- 
tance as possible source of petroleum or 
of (NH4),S04. 

Oil Shales of Canada. Ibid 41-55. 
Summary and review of available infor- 
mation regarding oil shales in various 
Canadian provinces given. Abundance 
of petroleum in other localities and pro- 
duction of (NIDsSOi from other sources 
than shale make shale industry, at pres- 
ent, unprofitable. Yet oil-shale deposits 
of Canada remain potentially valuable 
national asset. 

996-EASTERFIF.LD^T. H., and MC- 
CLELLAND, N. I^lnw Zealand Min- 
eral Oils. Chem. & Ind., 4S, 936-8 
(1923); C. A., 18, 462. 

Attempts to establish mineral oil indus- 
try of New Zealand di^^appointing thus 
far. Three kinds oil produced, kauri oil 
by distillation of peat from kauri-gum 
lands, yield 40 gals, oil per ton peat; 
oil wells near New Rlymouth. Shale 
from Orepuka in Southland extensive. 
Shale in beds 4'-5' thick with rotten roof 
and substratum of coal of about 12' 
thickness. Shale yields 38 gals, oil, 19 
pounds (NH4 )jS 04 per ton together with 
sufficient gas for heating retorts. Distil- 
lation gave burning oil, 25.9% ; lubricat- 
ing oil, 17.6%; pai^n 20.1% and small 
percentages of other fractions. Shale oil 
has sulfur content 1.79%. 
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ESLWORTHY, R. T. Nova Scotia 
Toibaoites. Oil Eng. & Finance, 5, 
608-10 (ld23). C/. Ibid 5, 37-42; C. 
A 17 2189. 

Behavior *of kerogen at temperature of 
300-550'’ studied under microscope. Ma- 
terial darkens slightly at 300® and quite 
noticeably at 400-550®. At 450® violent 
decrepitation occurs and from 500 to 
560® material assumes lighter color about 
equal to that of ash left in crucible after 
ignition. When 1.324 g. heated under 
vacuum of % cm. Hg no gas evolved 
below 380®. Twenty c.c. collected between 
380® and 440®. At that temperature oil 
vapors evolved and condensed. At this 
point pressure about 30 cm. of Hg. Rapid 
evolution of gas and oil occurred to 
500®. Further heating to 700® gave no 
more oil or gas. Residue gave on analy- 
sis C 35.3%, H 1.4%, and ash 63.2%. 
Gas was CO, 2.80, CO 2.65, O 6 35 (av. 
of 2 samples), unsaturated hydrocarbon 
14.37, CH, and C,H, 44.10 and H 884%. 
Yield per ton 254 U. S. Gal. of oil and 
1750 cu. ft. of gas. Ultimate analyse 
of kerogen showed C 61.27, H 8.58, 0 
(by difference) 11.49, ash 18.74%, ratio 
C/H 7.14. Solvents had little effect 
on shale. Flotation tests unsatisfactory. 


998-EMERICK. G. VON. Oil Shale 
and Its Utilization. Gluckauf 5.9, 
113-20 (1923); C. A., 17, 1711. 
Occurrence, properties and distillation of 
oil shale reviewed, with dcscnjition of 
past methods of gasification. 


999— ENGLISH, E. F. The Oil-shale 
Question. S. African J. Ind., 6, 308- 
14 (1923);C.A., f8,1193. 

Subject treated under following hea<i- 
ings: Scotch industry, retort design, 
American shale, results in U. S., funda- 
mental research, retorting of oil shale, 
effects of steam, motion of shale, neces- 
sary conditions in shale treatment plant 
' and design of retorts for treatment of 
S. African shale. 


lOOO-FETTKE, CHARLES R. Oil 
Resources in Coals and Carbonace- 
ous Shales of Pennsylvania. Fourth 
Scries, Penna. Geol. Survey, 119 pp. 
(1923). , 

Bulletin gives clear and full discussion of 
general petroleum situation and 
for sub^tutes for petroleum. Carbon- 
aceous shale deposits of Pennsylvania 


described in detail and results given of 
large number of experimental laooratorv 
runs for production of oil from wen 
shales and cannel coals. For comparison 
parallel runs using shales from Western 
ficUls included. 


1001-FETTKE, CH.\RLES R. Cannel 
Coal and Carbonaceous Shale de- 
posits of Pennsylvania. Trans. Am. 
Inst. Mining Met. Eng., No. 1233-p, 
13 pp. (1923); C. A., 17, 2492. 
Important cannel coal and cannel shale 
deposits of Pennsylvania described as to 
geological occurrence. micro.scopie struc- 
ture and oil-yielding qualitie.s, Labora- 
tor>' di.^st illation of typical cannel coal 
(upper Kittannmg) gave 50.1 gals, crude 
oil and 28 gals, light oil (recovered from 
gas) per ton. Results of analytical dis- 
tillation of crude oils and jier cents of 
saturation m fractions given. Gil dis- 
tilled from I*enn!<ylvania cannel I’oals 
aiul shales was commercially rt'fimal prior 
to advent of petroleum industry. 


1002-EHANKS, a ,I.. and GODDIEU, 
R. I). Organic Matter of ('Colorado 
Oil Shale.M Oil Eng k Finance, 4. 
175-7, 257-61 (1923) ; C. A., 17, 3782. 
Di.scussion of theories of origin of oil 
shales given in attempt to explain nature 
of kerogen Work of other mvc’stigators 
r(‘viewt‘«l. Kerogen consists of oil-form- 
ing and coke-forming con.st it uent s. About 
8% of former soluble m CS». Ri'm.ainder 
ean be decomposed to series of heavy 
bitumens from which emde oil obtained 
by destructive distillation. Coke-forramg 
con.vtituent.s decompose simultaneously to 
form fixed CT and gas. Primary decom- 
position occurs not at definite tempera- 
ture but within range. Primary decom- 
po.Mtion resembles cracking and is not 
tlepolymerizatjon. Bitumens pro<iuced at 
differi'iit temporatures not of same corn- 
])().sition. Oil-fonning pari of kerogen 
i.s complex mixture. 


inn^-GAULT, H.. MAURICE NIC- 
^ U)UX. G. BFERSCH and R. GUII^ 
LEMET. Macro- and Micrf>-rmjth- 
ods of Ultimate Analysis of Bitu- 
minous Shales. Mat. grasses 16, 
6161-6 (1923); C. A , /7, 2778. 

In macro-analysis most important factors 
sampling, temperature and tir^ of com- 
bustion. In determination of C accur^ 
resuIU could be obtained only m quarts 
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tubes at white heat, by burning for 4-5 
hm., and using 0 for combustion. Much 
more concordant results obtained for H. 
In micro-analysis satisfactory results for 
C readily obtained on 6-10 mg. of shale 
by burning at dull red heat for about 30- 
35 min. Larger quantities of sample gave 
low results. For H, portion of tube con- 
taining Pt. boat should be heated to 
bright redness, and amount taken should 
contain about 3-5 mg. of organic matter. 
Quite possibly some of published analy- 
ses of bituminous shales and other solid 
fuels incorrect. Micro-analysis far simp- 
ler and more accurate for this kind of 
work. 

1004-GAULT, H., and BOISSELET, L. 
A Study of the Bittiminous Shales 
of Bourbon-St. Hilairb. Mat. grasses 
IS, 6466-70 (1023) ; C. A.. 17, 2777. 
Shale contained 1.63, ash 66.50, coke 
(by diff.) 8.87-17.67, volatile 15.30-24.00, 
C 22.14, H 256, N 0.67, total S 3.46, 
volatile S 2.64, non-volatile S 1.29, CIBCla 
soluble bitumen 1.64%. Yield of crude 
oil maximum at about 500**^ decreasing 
with hi(^er temperatures with increase 
in yield of gas. Maximum yield of 
(NAIjSOi (12.0%) obtained at 800®, 
with superheated moist air or steam. 
Distillation should be carried out in two 
stages; (1) distillation proper to 6(W®, 
with or without steam, (2) gasification 
with superheated air or steam at 800“ 
to obtain NH>. 

1006- HANSGIRG, F., and SANDER, 
B. The Bituminous Marl of Ismid, 
Asia Minor, Petroleum Z., 19, 676- 
85 (1923) ; C. A., 17, 2778. 

Geological and geographical description 
of bituminous deposits in this region 
given. Experimental retort described by 
which bituminous and asphalt content 
of various layers determined. Shale gave 
on distillation about 10% of gas com- 
posed of COa 48, unsatumted hydrocar- 
Dons 5, Hi 40, CIL 2 and air 5%. It has 
heat value of 5000 cal. Oil solidified at 
46® because of its high poptent of par- 
affin. Asphalt of ra. p. 105® obtained 
from dephlegmator products. This is 
bright, hard, asphalt, of sp. gr. 0.84, vis- 
cosity of 50® of 3.4, flash 80® and is 
analogous to best natural asphalt. 

1007- HENDERSON, J. Geology of 
the Nevis Valley. Otago. N. Zea- 


land J. 8oi. Tech., 6, 123-8 (1923); 
C. A., 18, 211. 

Lignite seams, oil shales and Au gravels 
notes. Three analyses of coal and 7 of 
oil shale given. 

100d~HENTZE, E. The Technological 
Valuation of Brown Coals and Oil 
Shales As Raw Materials for the Pi^ 
duction of Crude Tar. Braunkohle, 
i2, 433-7 (1923); C. A., 18, 318. 
Laboratory apparatus described (c/. Oer. 
Pat. 370,720) consisting of vertical retort 
of 16.75 liters capacity. For low tem- 
perature coking an F^e retort suitable, 
for high temperatures refractory mate- 
rial impervious to gas necessary. Cham- 
ber heated by surrounding refractory 
double jacket of inverted U shape con- 
taining small-sised heat-resistant C, 
which in turn insulated by thick jacket 
of chamotte powder. Double jacket of 
C serves for passage of electric heating 
current, which enters at bottom, passes 
to other side through outer jacket and 
back through inner jacket. With this 
apparatus characteristics and industrial 
value of anthracite, bituminous coal, 
brown coal, peat, oil ^ale, wood, etc., for 
hif;h and low temperature coking deter- 
mined. I number of shale tar useless in 
valuating quality, since thiophene often 
present and renders determination inac- 
curate. Tars containing low per cent S 
such as those from brown coal, oil shales, 
etc., should be utilized for production of 
benzine and lubricating oils, tars with 
medium S for fuel oils and tars with high 
per cent S for pharmaceutical prepara- 
tions. 

1009-^AKOWSKY, j. j. Uses of Water 
in the Oil Shale Industry. Bur. 
Mines Tech. Paper, 324 (1923); pp. 
1-60. 

Water needed in shale oil plant for fire 
protection, power plant, mining, retort- 
ing, condensing, (NHi)ij ^4 manufacture, 
oil refining, paraffin wax purification ana 
for domestic uses of community. This 
last may be as large (30-60 gals, per 
capita) as all rest together. In mining 
consumption of water proportional to 
tonnage of shale, in retorting and re- 
fining proportional to gallonage of oil 
produced. American petroleum refiner- 
ies use from 25 to 43 pis. water per gal- 
lon crude oil handled but 90% of this 
recovered for reuse. Discussifp of 
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flouroes of water supply and of possibili- 
ties of partial reuse given. 

1011— JONES, J. C. Suggestive Evi- 
dence on the Origin of Petroleum 
and Oil* Shale. Oil Eng. & Finance, 
5, 443-3, 462 (1923) ; C. A., 17. 2097. 

Examination of deposits in Nevada indi- 
cate oil shales originate as fre.sh-water 
muds containing high per cent of spores, 
algae and other non-woody material par- 
tially decomposed by bacterial action, 
but not sufficiently to raise appreciably 
relative proportion of fats, through re- 
moval of other plant substances. Origin 
of petroleum muds, sands and calcareous 
muds deposited in saline waters and con- 
, taining considerable per cent of organic 
matter, largely algal in origin, but mav 
in sp^ial instances consist chiefly of 
other plant and animal remains so thor- 
oughly decomposed through bacterial ac- 
tion that fats form relatively high per 
cent of organic matter remaining, 

1012- KARRICK, L. C. Distilling Oil 
Shales. Petr. Times, 10. 367, Sept. 
18 (1923). 

Curves given showing changes in produc- 
tion of crude shale oil caused by differ- 
ent rates (temperatures) of distillation. 

lOia-KARRICK, L. C. Effects of 
Temperature and Time of Reaction 
in Distilling Oil Shales on the Yields 
and Properties of the Cnnie Oils. 
Bur. Mines, Repts. Investigations 
No. 2456, 8 pp. (1923); C. A., 17, 
• 1885 . ... , , 

Varying. rate of distillation of oils irom 
oil shale changes quality of oil by modi- 
fying temperature at which decomposi- 
tion takes place, and by influencing ex- 
tent to which reactions of decomposition 
take place. Oils formed during slow dis- 
tillation formed at lower teniperatures 
than oils formed during rapid di.stillation. 
Proper designs of commercial retorts 
should make possible proper conditions 
of distillation so that oils of desired qual- 
ity can be produced. It is concluded, 
although data incomplete, that per cent 
of S and N compounds in crude oil de- 
crease as rate of distillation and tem- 
perature maintained decreased. 



Distillates. Ind. Eng. Chem., 16 , 
600-2 (1923); C. A., 17 , 2496. 

Line of oil to be tested drawm by means 
of st)'lus along heat conducting rod, tem- 
perature of each end of which different 
and accurately measiirtHi. Point deter- 
mined where oil passes from solid to 
Inpiid .«tate and melting point calculated 
therefrom by formula: 

(Th — Tr)D/100 — Tc — melting point 
where Th is tcinperature of rod at hot 
end, Tr tenqicrature at cold end, and D 
distance in cm. from cold end to break 
in oil lino. 

1015- -LOHKST. M., imd RA8SEN- 

FOSSE. A. The conversion of 
Shales to Phvllites. Ann. Soc. Oeol. 
Belgiqm*. K 37-12 (1923); C A . JS, 
1453. . . 

,\nalysev< show water of combination in 
argillaceous material decreases with in- 
creasing degree of inotamorphisin, like- 
wi.«e with increasing age of deposits. 
Schists from Cambrian to Carbonifer- 
ous, respc'ctively, gave following content 
of combined water: 325, 581. 7.24, 7,92, 
7.86; younger shales, 8,47, 9.86; kaoline, 
13,90, 

1016— MoKEE, R. H. Gasoline Ten 
Years Hence. Can. Chem. Met., 7, 
4-6 (1923); C. A., 17, 871. 

Survey of outlook for futun> supplies with 
di.«cu.ssion of j>ossibilitir.s of oil shales. 


1017-MrKEE, 
WIN, R. T. 

Shale.s. Ind. 


It. If, and Qt)OD- 
Organic Matter in Oil 
Eng. (3icin., 16, 343-9 


(1923); C. A., 17, 1711. 
(’arbon-hydrogen ration in Cxiio, shale 
07 : 1 and oil distilled therefrom by 
vacuum dihlillation 5,5 : 1. Thus lower 
viehl of oil from given shale which is 
completely carbonized, higher may be 
per cent of saturates in oil. If shale is 
heated .slowly, yield of oil less, but its 
jier cent of saturated compounds lUr 
creascjd. Nature of oil pniduced larfiiely 
deriendent upon method of retorting. 
Different shales have different dccoropo- 
wtion temiieratures and reaction both 
endothermic and exothermic. Curvw 
give this difference in thermal decomposi- 
tion temperatures. Action of several sol- 
vents on shale determined. Not com- 
mercially possible to extract oil from 
shale with solvents for oil not present M 
such in shale. Formation of oil throu|^ 
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tin ^^intermediate product” that has been 
isolated. Formation as follows: kero- 
gen, “Intermediate product”, shale oil. 
In contrast with formation of unsaturates 
from petroleum by cracking, vacuum 
distillation of shale yields highly unsat- 
urated “intermediate product” which 
largely converted into saturated com- 
pounds by distillation under atmospheric 
pressure. For more complete report on 
examination of organic matter in oil 
shale by same authors Cf. Colo. School 
of Mines Quart., 18, No. 1, Sup. A., 
(1923). 

1018 — MORESSEE, G. A Remarkable 
Property of Argillaceous Material. 
Ann. Soc. Geol. Belgique, 46, 173-83 
(1923) ; C. A., 18, 1453. 

If standard solution of some basic ani- 
line dye is added to water containing 
argillaceous material (clay, shale, slate, 
schist, phyllite), coloring matter ab- 
sorbed or “fixed” by material, super- 
natant liquid remaining uncolored until 
certain number of cc. of standard solu- 
tion have been added. This number is 
capacity of fixation and is constant for 
certain degree of metamorphism, de- 
creasing from clay to phyllite. Experi- 
ments with solution of CuSOi and 
NH^OH show mineral salts may also 
be fixed in this way. When shale passes 
into slate or phyllite some of fixed min- 
eral salts are ireed, to be taken into solu- 
tion by circulating waters. Upon en- 
countering soluble substance stich as 
limestone, mineral deposit would result 
at contact. Believed that presence of 
impurities explanation of this property 
of fixation. Fixation number may pos- 
sibly be utilized in determining geologi- 
cal horizon of schists or related rock, 

1019- -MURRAY, A, L. The Sanitation 
of Oil Shale Camps. Bur. Mines 
Tech. Paper 324 (1923), pp. 51-57. 

Gives summary of laws governing use 
and pollution of waters, unfortunate ef- 
fect of spent shale dumps on domestic 
water supply, proper constructions for 
temporary and permanent outhouses, re- 
quirements of water per capita, factors 
on which proper choice of camp or town 
site depends. 

1021-PASLEY J. F. W. Norfolk 
Shales and the Fusion Retort. Petr. 
Times, 9, 790 (1923). 


Criticism of previous article. Advantages 
of fusion retort set forth. 

1022- PLAUSON, HERMANN. Re- 
covery of Oils from Bituminous 
Shales, Peat, Coal, Etc. Petr. Times 
10, 87-9 (1923) ; C. A., 17, 3246. 

Process consists in mechanically driving 
off substance to be recovered by means 
of superheated steam or inert gas moving 
through mass of coal, etc., at rate of 
about 300-600 meters per second. Thus 
organic constituents of bituminous shale 
can be recovered in nearly theoretical 
quantity yield if steam superheated to 
about 350** and under 8 atmospheres of 
pressure is passed through layers of shale 
30-50 cm. thick. Temperature on other 
side of layer not over 105-120®. Oils 
thus obtained without decomposition 
and yield up to 50% low boiling point 
hydrocarbons (80-200“). Same yield at 
lower temperature possible if 1-3% of 
solvent like benzene, gasoline, etc., be 
used. 

1023 - REEVES, J. R. Economic Study 
of the New Albany Shale. Bur. 
Mines, Rept. Investigations No. 
2466, 19 pp. (1923); C. A., 17, 2498. 

Development of shale industry depends 
on several factors such as location m re- 
spect to market, climatic conditions, 
transportation facilities, labor supply, 
water supply. Utilization of oil shale 
comparable to utilization of low-grade 
ore. Mining and preparation for retort 
important factors. Shale in this dis- 
trict averages about 100 ft. thick, yields 
6-16 gals, per ton of oil of sp. gr. 0.931 
(60® F.), 41.5% b. below 275*; unsat- 
uration of this fraction 39.2%. 

1024- -REEVES, J. R. Results of As- 
says of the New Albany Oil Shale. 
Bur. Mines, Rept. of Investigations 
No. 2492 (1923) ; C. A., 18, 463. 

Samples used for assay were fresh un- 
wcathered specimens collected mostly 
from quarries. Apparatus and methods 
used for assaying described in Bull. No. 
210, U. S. Bur. of Mines. Results of 
following determinations tabulated for 
number of samples — oil yield, water 
yield, sp. gr of crude oil, distillation^ of 
crude, unsaturation of “tops” (fraction 
b. up to 275®) carbon residue from at- 
mospheric distillation, yield of scrubber 
naphtha, per cent N. Oil yield varies 
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from iS to 15.7 gals, per ton with aver- 
ase 10.3 gal. Sp. gr. 0.924^.055 average 
0043. ‘Tops” 38M2.9, average 44.1%. 
Unsaturation “tops,” 39.0-45.0, average 
42.1%. C residue 4.96-7.67, average 
60%, N 0.107-0.777, av. 0081, or equal 
to 3509 lbs. (NH4)^04 per ton. 

1Q25~'RITTER, E. a. Distillation of 
Oil Shale at thiertollano, Spain. Eng. 
Mining J. Press, 116, 326-7 (1923); 
C. A., 17, 1712. 

Shale mined at a depth of 300 ft. It is 
oru^ed to 1-2% in. and distilled in re- 
torts with capacity of 4 tons in 24 hrs. 
Mt. vein gives average yield of 30 gals, 
per ton. Scottish (Oakbank) type of 
retort used; consists of upper part of 
iron construction 11% ft. high and lower 
portion of brick 14% ft. high. (NH4)iS04 
pr^uced sold as fertilizer. Other prod- 
ucts kerosene, lubricating oil, phenols 
and paraffin oil. 

1026-SCHEITHAUER, W. Shale Oils 
and Tars and Their Products. 2nd 
ed. revised and enlarged by H. B. 
Stocks, London: Scott, Greenwood 
and Son. 283 pp. Reviewed in Chem. 
Trade J., 72, 705 (1923) ; C. A., 17, 
2956. 


1027-5INGER, LEOPOLD. Develop- 
ments in the Field of Mineral Oil 
Analysis and the Mineral Oil In- 
dustry as well as Oil Shfide Investi- 
gations in the Year 1920-1921. Petro- 
leum Z., 19, 671, 724, 803, 835, 882, 
969, 1001, 1038, 1069, 1110, 1170, 1208, 
1243, 1278 (1923); C. A., 18,897. 


102R-SMITH, J. T. Oil-Shale Com- 
panies should Manufacture Carbon 
Black, ^ilroad Red Book, 40, 441 
(1923); C. A., 17, 2047. 

Recent tests show that after oil has been 
distilled shale residue yiel^ C black or 
substance similar to it, which can be re- 
covered by flotation methods in which 
diale oil is flotation medium. 


1029-STEWART, ROBERT J. G., and 
TRENCHARD, JOHN. Jhe De-. 
structive Distillation of Oil Shale. 
Quart. Colo. School Mines, 18, No. 
8, 6-82 (1823): C. A, IS, iOjS. 

Two steps in the distillation of oil shale: 
(1) conversion of kerogen into bitumen 
fi nd ( 2 ) decomposition of bitumen into 


gas, oil vapors and C; both of these 
steps or stages probably occur at same 
time. Temperature lag between inside 
and outside of piece of shale through 
%-in. mesh, 200 . Products greatly in- 
fluenced by retorting conditions. On firat 
heating shale heavy oils given off in- 
stead of light oils as in case of petro- 
leum. This heavy product may be de- 
composed into lighter products by addi- 
tional heat. Shale used in retorting tests 
came from Elko. Nev., and was claimed 
to be typical ol shales found in West- 
ern U. S. Laboratory retort 8 in. in 
diameter and 22% in. long and electri- 
cally hcatctl used. 2-kg. charge used. 
Several runs made with diflerent rates of 
increasing temperature in order to deter- 
mine this effect. Final temperature ap- 
plied in each case 9(K)‘’ F. For similar 
rates of temperature rise there is an 
earlier and more rapid produetiou with 
Btimller size of shale. With large siro 
and similar rise in temperature there is 
slower decline in production rale. Rapid 
heating to maximum temperature in- 
creases yield and prorluces more oil on 
an economic basis. Greater bulk of oil 
can be extracted below 000“ F. Yield in- 
crease.s with increase in size of shale and 
also with early high temperature. Per 
cent saturation decreases with rapid 
heating and with size of shale. Vacuum 
materially decreases per cent saiuration, 
but increases yield. Sp. gr. decreases 
with increased yield. 

lOaO-WINCHESTER, DEAN E. Oil 
Shale of the Rocky Mountain Re- 
gion. U. 8. Geol. Bull. 729 (1923). 
Thi.s 200-page bulletin contains probably 
the most complptc discussion of Ameri- 
can Western oil shales from the geologi- 
cal standpoint. Distribution, geology, oil 
yield, stratigraphic relations and fossils 
present are all gone into in much detail. 
Numerous maps and photographs are 
included. Bibliography on oil shale 
given. 


C. A.. J7, 2640. 

TesU made on 49 samples of shale. 
erage moisture content 26-30%. On 
heating, combustible gas and black resi- 
due formed. Samples dried at 140 gave 
67-96% ash. Those from the region of 


1— LANDA STAN. Concerning Bi- 
tuminous "Cyprisschiefer” in Bohe- 
mia. Petroleum Z., 19, 601 (1923) ; 
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IWkenau have lowest ash content. 
Samples from northern part, southwert 
of Falkenau, and western Pf* B®’'® J"' 
lowing tests, resp.: ash 67.1, 
combustible matter 32.9, 2S/h 22.1 , N 
0.42, 0.28, 025; S -, -, 0.1%. Prom 
the 3rd sample following results ob- 
tained; heat of combustion 957 caL; 
coking test, liquid constituents 20S%, 
residue 792%. Residue gave on ele- 
mentary analysis 1.7% C and 02% H. 
Distillation oil yield 4, water 8, residue 
86, gas and loss 2%. 100 g. of the shale 
gave 5.8 liters of gas of 2600 cal. heat 
value. The oil is a brown fluid and 
solidifies at 16^. 


1032~STRUNNIKOV, M. F. Some 
Methods of Analysis of Oil Shales 
and Sapropelites. Nepht. Slants. 
Khoz., 4 (2) 276; J. Inst. Petroleum 
Tech., 9, 224A (1923); C. A., 17, 
3782. 

Hygroscopic and general moisture deter- 
mined in desiccator or in drying oven at 
90® with powdered sample. Shale per- 
ceptibly oxidized at 100-105®. but at 90® 
this is much less. During drying shale 
loses water and COi and absorbs 0 from 
air. Volatile matter determined by 
Muck’s method with 0.5 g. samples. 
Platinum crucible must be 4-5 cm. high. 
N content determined by methods of 
Kjeldahl and Dumas. S determined by 
Eschka method, with 0.5 g. sample in 
case volatile matter large. Definite re- 
lation observed between sp. gr. of shales 
from same deposit and their volatile con- 
tent. Sp. gr. determined by Chatelier- 
Kandlo apparatus water, turpentine or 
gasoline being used as liquid. All meth- 
ods applicable to sapropelites, but mois- 
ture more quickly determined in evacu- 
ated desiccator than in drying oven, both 
methods giving same results. 

1033— SWINNERTON, A, A. Prelim- 
inary Report on the Investigation of 
Oil Shales. Can. Dept. Mines, Sum- 
mary Rept. 1921, No. 680, 239-49 
(1923); C. A., 17, 2640. 

Total of 101 samples of oil shale from 
all parts of Canada subjected to distilla- 
tion in electrically heated furnace spe- 
cially constructed to insure uniform heat- 
ing of all parts of charge, and control of 
various factors involved. Results shown 
in 12 tables. Most of oil came over at 
about 400’ (c/. McKee & Lyder, Abs. 


836). Yield of oU per ton ranged fwa 


4 to 32 Im 
ft. and C 


. gaa 400 to 1500 cu 

1 to 40 lbs. “• 


1034 r-SWINNERTON, A. A. Report 
on the Investigation of Oil Shales 
(of Canada). Summaiy report of 
Mines Branch of Investigations in 
1921. Can. Dept. Mines, pp, 239- 
262. Bull. 590 (1923). 

Methods useful for testing samples of 
oil shale described. Found for oil shales 
that optimum decomposition tempera- 
ture in close neighborhood of 4(X)®C. 
Details of tests of New Brunswick and 
Pasquia Hills District given. New 
Brunswick samples indicated that yields 
of about 20 Imperial gallons oil per ton 
shale may be expected in commercial 
operations, while for samples from Pas- 
quia Hills District of Saskatchewan and 
Manitoba about 10 gallons oil per ton 
shale expected. 


1036-THWAITES, R. E. The Pro- 
duction of Liquid Fuels from Oil 
Shale and Coal in Australia. Inst. 
Science and Industry, Australia, 
Bull. e4, 62 pp. (1923); C. A., 17, 
3601. 

General survey of oil resources of world 
as well as of Australia. In latter con- 
tinent no crude oil produced. Refinery 
being constructed at Melbourne to take 
200, (XX) tons of Persian crude per year 
to supply about 35% of Australian 
needs. Known oil shale deposits of small 
areas and production of ^ale oils and 
tar spirits inconsiderable. Coal re- 
sources offer most hopeful solution of 
motor fuel problem but they await de- 
velopment of low-temperature processes 
to make oil yields possible. 


1036-TREVOR, T. G. Oil-yielding 
Rocks in the Union of South Africa. 
Oil Eng. & Finance, 4t 253-6, 277- 
80, 301-5 (1923); Petroleum World, 
80, 358-60; S. African J. Ind., 6, 285- 
307; C. A.. 17, 3854. 

Geological and geographical distribution 
of oil^earing rocks are described. Chl- 
yielding material of Ermelo district in- 
distinguishable from torbanite of Scot- 
land and yields 22-98 gals, per ton of 
oil, while other deposits resemble usual 
shales or cannel coals. Each of deposits 
described in detail. 
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lOar-TUPHOLME. CH. H. 8, Car- 
bomimg Coal at Low Temperatures 
in the BVision Retort. Chem. Met. 
Eng., iW, 762-5 (1923). 

Descsibin “l^ision Retort” and process 
which has been used on cannel coal, tor- 
banite, coal dust and shale. Retort con- 
sists of horisontai rotating steel cylin- 
der 2W to 4' diameter by 25' to 100' 
long. Rotates 5 to 7 RPM. New idea 
in wis retort is breakers to give chipping 
or hammering action to prevent growth 
of scale on retort. These breakers con- 
sist of number iron rods mounted 
alternately at right angles to each other 
along shaft made up of two irons. 
Length of rods about % diameter of 
retort. Breakers not supported but float 
in retort by falling during rotation of 
retort stirring material and chipping off 
material which starts to form along walls. 
Retort heated externally, products of 
combustion pass in opposite direction to 
material in retort. 

In second type double tube used. Ma- 
terial passes along inner tube and back 
in annular space between tubes. Re- 
sults of runs on these products given. 

1038~VALGIS. V. K., and MAGURD, 
M. The Utilization of Nitrogen 
contained in Russian Shales. Nepht. 
Slants Khorj, I (1) 88 (1923); Fuel 
2, 349; C. A., 18, 463. 

Investigation of amount of N in Russian 
shales, with experiments on Weimam 
and Volga shales to determine distribu- 
tion of N in products of their dry distil- 
lation and conditions giving maximum 
r cent NIL. Weimam shales low in 
(0.2%) and badly distributed in prod- 
ucts, HsC) solution containing only 5.5% 
of total. Volga shale had average of 
0.4% N, of which 18.9% passed into H,0 
solution on dry distillation. Like Scot- 
tish shales, steam distillation had favor- 
able influence on yield of NHi from Rus- 
sian shales. 

1039~WALLACE, G. W. Extraction 
of Oil from Shale. Ctiem. Age 
(London). 9, 625-7 (1923); C. A., 
18 1048 

At Santa Maria, Calif., 20-ton and 40- 
ton units operated over period of 
months. Pla^, specifications and cost 
estimates given for 10()0-ton daily capac- 
ity plant of 40-ton type generators. Es- 
timated cost 10.73 per ton. This cost 


includes mining, crushing, transportatioii, 
charging, generator operation, disebaii>« 
ing and spent shale disposal, pumps, 
lights, dehydration, maintenance, labor, 
supervision and overhead. Oil content of 
shale about 42 gals, per ton and of this 
89% being recovered. This plant l^gan 
operating their 20-ton unit in June, 


10 4 0- 7 -WERKS, W. G. The Origin of 
Oil Shales. Oil Eng. A l^nance, S, 
643-3 (1923); C. .4., 17, 2696. 

Criticism of Jones’ theory, Abs. 1011. 

1041- WINCrHESTER. D. E. Oil 
Shales of Color.ido and Intliana 
Compared. Railro.ad Red Book, AO, 
823-8 (1923); C. A.. 17, 3782. 

Known data concerning shales found in 
these two regions tend to show that 
Colorado shales far .*»iirpiLS8 Imlinna 
shales becau.'^e of their much greater 
thickness and richne.ss and their greater 
availability for manufacture of shale oil 
and (NHiliSO* at low cost. 

1042- ALDERSON, V. C. Oil Shale 
Bibliography, 1923. Quart. Colo. 
School Mines, 19, No. 1; Railroad 
Red Book, 41 , 11-16 (1924); Moun- 
tain Slate Mineral Age, pp. 35-38, 
Dec. (1923); C. A., 18, 897. 

1043- ALDERSON, V. C. Oil Shale In- 
duslry— A Resume for 1923. Quart. 
Colo. School Mines, 19, No. 1 ; Rail- 
road Red Book, 4h 7-10; and J 42 , 
.341-8; Mining J. (London), 144, 47, 
74 and 91 (1924); Petr. Times, 11, 
;jS5-387 (1924); Combustion, 11, 286- 
290 (1924); C. A., 18, 897 and 1193. 

A review. 

1044- ALDKRSON, V. C. The Oil 
Shale Inclustry~A Review of ita 
Technology and Trade. South Afri- 
can Mining & Eng. J., 36, 661 (1024), 

104&~ALDERSON, V. C. Retorting 
of Oil Shale. Mining Cong. J., June 
(1924), p. 283; Railroad Red Book, 
41, 725-6 (1924); Petr. Times, 11, 
918 (1924). 

Most serious problem confronting oil 
.vlmle industry retorting. All shales not 
alike. Scottish methods not applicable 
to American shales. U. 8. has greatest 
deposits in world. 
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104e*-ALDERSON, V. C. Oil Shale 
in U. S. RaUroad Red Book, 41, 
53^ (1924); Mining Oong. J., July 
(1924), p. 331; Mountain States 
Mineral Age, April (1924), p. 19; 
Petr. Times, 11 (1924); C. A., 18, 
2423. 


1047~ALDERSON, ‘V. C. Oil Shale 
.Throughout the World. Combus- 
tion, 11, 66-9 (1924); C. A., 18, 
2969. 

Review. Deposits of oil shale occur in 
ij. S., Brasil, Australia, Canada, and 
many European countries. Discusses 
oil-producing pomibilities from shale, 
and mtorting methods. 


104&-ALDERSON, V. C. Oil Shale in 
Foreign Countries. Railroad Red 
Book, 41, 697-8 (1924); Mining 
Cong. J., Aug. (1924), p. 370; 
Petr. Times, 11, 14 (1921); C. A., 
18, 2423. 


1049-ALDERSON, V. C. The Trum- 
. ble Oil Shale Cycle Distillation 
Plant. Quart., Colo. School Mines, 
19, July, Cf. Ibid Oct. (1^) ; Rail- 
road Red Book, 41, 789-93 (1924); 
Petr. Times, 11, 327 (1924); Moun- 
tain States Mineral Ag^ July 
(1924), pp. 16-17; Am. Eng., Kussian, 
Nov. (1924), p. 19; Am. Mining 
Cong. J^ Sept. (1924), p. 450; Min- 
' ing J. (London). 146 (1924), p. 700; 
Chem. Age (N.Y.), SS, 789-93 
(1924); C. A., 18, 3472. 

Trumble retorting process continuous 
cyclic process. Crushed shale fed into 
top of vertical retort and treated therein 
with vapors from cracking still. Vapors 
from retort pass to dephlegmator, heavy 
out from which passes to cracking stills, 
three in number. Light cut from de- 
phlegmator passes to agitator where 
pyridine, etc., removed as acid sludge. 
I^idine recovered from sludge by dis- 
tillation. Cracking still consists of two 
concentric tubes heated by superheated 
steam in inner tube, oil passing through 
space between tubes. Steam and vapors 
from retort pass through turbine before 
reaching dephlegmator, whereby elec- 
tricity for generd power uses generated. 


Tests prove that hi^ grade crude oil 
product from Swedish shale. Costs of 
production make possible entering com- 
petition. 

1062~ANON. The Scottish Oil Shale 
Industry. Oil News (London), Mar. 
(1924), p. 230; Petr. Times, 11, p. 
316 (1924). 

Deputation to Board of Trade — calling 
attention to status of shale oil industry 
in Scotland. 

1053— ‘ANON. Oil from South African 
Shale. Petr. Times, 11, 163 (1924). 

Lamplough-Harper processes used in 
experimental work on these shales. 
Yield of NHi stated to be sufficient to 
nay retorting costs and leave surplus. 

1054— ANON. The Oil Shales of 
Esthonia. Petr. Times, 11, 883-4 
(1924). 

Esthonia shales among richest in world. 
Production has increased at substantial 
Tate since 1918. Future very bright, 
since country does not have coal fields. 
Produce large yields of crude oil. One 
ton Esthonian crude oil gives following 
refined products: Motor spirit^ 60 gals.; 
illuminating oil, 20 gals.; lubncating oil 
and fuel, M gaJs. 

1055— -ANON. The Oil Shale Deposits 
of East Amherst, Burma. Petr. 
Times, 12, 564 (1924). 

These deposits only oil shale of eco- 
nomic importance discovered in Indian 
empire. 

1056~ANON. The Oil Shales of Som- 
erset. Petr. Times, 11, 186 (1924). 
Important discoveries of oil shsje in 
Somerset. 

1057- -ANON. The Oil Depoeiis of 
South Africa. Petr. Times, 11, 232 
(1924); Cf. Ibid., 11, 161. 

Hutchins says ‘^fusion” retort best for 
treating South African shale. Ermelo 
proposition profitable. 

1058— ANON. Oil Shale Experiment 
Station. Petr. Times, 11, 937 (1924). 

American Government officials have 
now given recognition to needs of oil 
shale industiy. 


1051— ANON. The Shale Deposits of 
Sweden. Petr. Times, 11, 211 
(1924). 


1059— ANON. The Oil Productivenew 
of Esthonian Shale. Petr. Times, IS, 
443 (1924). 
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Report of ei^enmental work carried out 
wiu Ecthoman ahales. 

1061r“ANON. Shale Oil Produced 
Commercially. Petr. Times, 12, 
986 (1924). 

Catlin Producing Co. exploiting oil 
ahale commercially at Elko, Nevada. 
Description of process given, also prod< 
ucts of industry. 

1062 — ANON. Exploiting the Man- 
churian Oil Shales. Petr. Times, 
11, 903 (1924). 

Exploitation will probably commence in 
near future. Proposed to erect plant 
for distilling shale with subsidiary 
plants for recovering NH,. Estimated 
to cost 5,000,000 yen. 

1063 — ANON. The Fractional Distilla- 
tion of Oils from Oil Shale. Petr. 
Times, 11, 619 (1924). 

Describes Crosier apparatus for treat- 
ment of oil shale. British patent recently 
granted for apparatus. 

1064 — ANON. Oil Shale Developments 
in Sweden. Petr. Times, II, 618 
(1924). 

Huge deposits in Sweden of oil shale 
of very useful quality, low S. On Lake 
Vauem near mountains of Kunnekulle 
and Billinden. 

1066-ANON. The Fuel Oil of the 
Future. Petr. Times, 11, 24 (11^4). 
All oil produced from oil shale distilla- 
tion undoubtedly inferior in quality to 
average petroleums. Economically im- 
portant to produce refined product equal 
to well petroleum products. Refining 
restricted to low boiling fractions such 
as gasoline and illuminating oil. 

1066 — ANON. Crosier Retort at Wem- 
bley. Petr. Times, 12, 231 (1924). 

Exhibited by Mineral Oils Extraction, 
Ltd. C7apital costs per ton capacity and 
operating cost low. Heat introduced by 
means of series of flues which traverse 
retort diagonally. Method of withdraw- 
ing vapors from retort eliminates possi- 
bifity of cracking and produces oil yield- 
ing readily to refining. Shale fed con- 
densor at top of retort. 

1067 — ANON. Esthonian Oil-Shale In- 
dustry.- Petr. Times, 11, 121-2 
(1924); C. A., 18, 897. 


Extraeta from the Esthonian Oovem- 
ment report give production and oon* 
sumption statistics. Consumption of 
shale as fuel for all kinds of boilers 
gradually increasing in Esthonia. 

1068— ANON. Deposits of Bituminous 
Schists in F'rance. Rass. min. met. 
chira., €0, 98-9 (1924); C. A., 18, 
2671. 

Geologic and chemical features of seven 
chief basiiw described. Au/unois; This 
contains most extensive and richest 
strata. From 1 ton of schist is obtained 
an average of 90 liters (approximately 
23 gals.) of crude oil, yielding in liters 
on fractional distillation bonsine 5, kero- 
sene 20, heavy oil 10, tar 35, also 3 kg. 
paraflin. By treatment Of arnmouiacal 
H,G, approximately 12 kg. of (NID^SO* 
obtained. Aumance: Strata of thia basin 
second in extent and richness. One ton 
of schist yields 70-80 liters of oil and 
8 kg. of (NH 4 )»S() 4 . Mauosmir: Schists 
contain 21% volatile, 87o II»0 and 4-6% 
S. Yield per ton, 160 liters of cnide oil 
from principal deposit, giving on frac- 
tional distillation in per cent: Ixmiine 
5, kerosene 40, lubricating oil 40 and 
paraffin 10. Frcjm: Quality of schist 
varies greatly, yiedd on distillation be- 
ing 12-20%. Faymorcau: Relatively un- 
important. Vagims: Yield of oil, 13-14%, 
Vcndcs: Yield of oil. 3-8%. Total esti- 
mated easily ncceiisible reserve of basins, 
approximately 50,000,000 tons of bitu- 
minou.s schists or shale, over half of 
which IS in the Autunois basin, 

1069~BAILEY, EDWIN M. The Re- 
fining of Oil Shale. Address before 
Empire Mining and Met. Cong 
(London), June (1924). J, Inst 
Petr. Tech., 10, 627-69 (1924); 
Petro. Times, 12 , 147 and 191 (1924) ; 
C. A., IS, 3474. 

Scottish shale retorting and shale oil 
refining practice describeil in detail. 
Distribution of cost of refining of shale 
oil m Scotland approximately os fol- 
lows: mining, 64%; iftortiM, 25%; 
(NH 4 ).S 04 manufacturing, 12%; refin- 
ing of cnidc oil, 9%. General principles 
underlying refining operations are: 
(1) iSeparation of various oils by dis- 
tillation; (2) their purification by 
chemical treatment; (3) separation of 
parkin by artificial cooling and fil- 
tration with subsequent purification of 
paraflin. 
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lOTO-BERTRAND. L., HARDEL A 
GUISELIN. Madagascar and the 
Petroleum Industiy. Pt. m. The 
Bituminous Sandstones of Mada- 
gascar. Chimie et Ind., 11, 1003- 
1027 (1024). 

Geolo^cal knowledge of deposits of 
bituminous sands and sandstones of 
Madagascar summarized and region de- 
scribed. Salient facts regarding climate 
and transportation given. Possible meth- 
ods of exploitation and treatment include 
dry distillation and heating by steam 
as well as extraction with solvents. 
Bitumen very soluble in gasoline, petro- 
leum and carbon bisulQde. Insoluble 
residue includes part of carbon. Con- 
stants and properties of oils and chemi- 
cal studies of petroliferous sandstones 
included. 

1071~BIRD, B. M., and MESSMORE, 
H. E. The Float- and Sink-Test 
for Fine Coal. Bur. Mines, Rept. 
of Investigations, No. 2586, 4 pp. 
(1924); C. A., 18, 1739. 

Laboratory means of effecting accurate 
separation according to sp. gr. of coal, 
bone and shale described. Organic solii^ 
tions and solutions of mineral salts used. 
To meet all requirements solution must 
have minute adjustment from 1.25 to 
lA sp. gr. Liquid employed must be 
inert towards coal and its impurities. 
Apparatus, procedure and precautions in 
application of test outlined. Results 
equally accurate on coarse and fine coal 
and no limit to fineness of coal that 
may be successfully treated by this 
method. 

1072-BLACKBURN, C. 0. Oil Shale 
Kerogen by the Fractionation of the 
Primary Bitumen in High Vacuum 
and by Organic Extractions. Colo. 
School Mines Quart., 19, 9-46 (1924) ; 
C. A., 18 (1901). 

Distillation of oil shale kerogen, in par- 
tial vacuum, provides truer bitumen or 
primary decomposition product. Such 
distillation reduces the initial decom- 
position temperature of kerogen and 
eliminates excess of 0, absence of which 
tends to reduce the amount of cracking. 
Shale used from Elko, Nev., deposit as 
used by Catlin Shale Products Co. 
Proximate analysis shows; moisture, 
6J23%: volatile, 12il7%: fixed C, 
24.20%; ash, 57.30%; N, 0.43%; theo- 


retical (NH4 )iS 04, lbs. per ton, 40A£oi] 
yield, 22JS2 gaU. per ton; S, 4.10%. This 
shale classified as non-asphaltic pyro- 
bitumen. Retorting under reduced pres- 
sure was carried out in 6 by id in. 
brass retort with charge of 3374 g. Re- 
torting began at 22 mm. of but 
pressure went up as gases, oil vapors 
and water evolved. Average values for 
crude retortings: gals, per ton, 40; gals. 
H»0 per ton, 10.04; cu. ft. gas per ton. 
1563; retorting time, 622 hrs.; dii.a of 
oil (dehydrated), 0B78. First drop of oil 
at pressure of 217 mm. Hg. at lOO** 
and first drop of extra heavy bitumen 
appeared at 273® at pressure of 305 mm. 
of Hg. HsO-insoluble gases appear at 
350® and are probably of the ethylene 
series. Primary bitumen produced under 
reduced pressure separated into various 
hydrocarbons by fractionation in high 
vacuum. Seven cuts were produced by 
this method. Heptocosane was highest 
member of paraffin series in hi^- 
vacuum fractions. Cracking of this 
product would account for formation 
of all lower members of paraffin series. 
Montan wax was extracted directly from 
shale by means of CHCli. Evidence 
obtained seems to indicate that oil- 
forming constituents in Elko, Nev., 
shale kerogen occur as polymerized 
products of montan wax, which, upon 
thermal decomposition, depolymerize and 
form primary bitumcn-montan wax; 
then secondary products, or true oils, 
formed as result of cracking process. 

1073 — CLARK, K. A. Bituminous 
Sands of Northern Alberta (Can- 
ada). Report Science Ind. Research 
Council of Alberta for 1923, pp. 59- 
72 (1924). 

Describes experimental plant by which 
five tons asphalt separated from bitu- 
minous sand (17% bitumen, 83% sand). 
Separating accomplished by treating with 
dilute (about 1%%) hot solution of 
silicate of soda and floating of separated 
bitumen (70% bitumen, 8% sand, 22% 
water). Process one of much promise 
for this type of bituminous sands. 
Asphalt (bitumen) obtained as above 
used in treating sticky clay dirt road 
by mixing with upper three inches of 
old road material and gave serviceable 
type of prairie rural road. 

1074~CARACRISTI, V. . Z. Heat 
Treatment of Oil Shale. Combus- 
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tion, 10, 396-40 (1924); C. A., 18, 
2244. 

Illustrated description of apparatus de- 
veloped by Caracristi and Piron for 
low-temperature carbonization of coal, 
which can be applied to retorting oil 
shale to obtain gasoline. 

1076~CASTELLI, GAETANO. The 
Dci)Osit of Bituminous Ichthyolite 
Schists of Giffoni Valle Piana. Rji£ia. 
Min. met. chim., 61, 63-71 (1924); 
C. A., IS, 3712. 

Geology, physical and chemical charac- 
teristics and present state of develop- 
ment of ichthyolite shales of Giffoni 
(Salerno) described. Utilizable bitu- 
minous material analyzed in per cent: 
H«0, 0.13-34: volatile, 1331-21,59; ash, 
49.13-62.67; C, 15.40-3637; total S, 1.33- 
4.00; coke, 78.07-86.(X). Dry distillation 
yielded 7-9% oil and 33-33 m* of gas 
per quintal of schist, having the average 
per cent composition: COi, 26.0; 0, 1.2; 
CO, 11 H, 5.2; saturated hydrocar- 
bons, 493; unsaturated hydrocarbons, 
0.4; N, 62, and HaS, 0.0082 g. per liter. 
Small amounts of lignite and bitumen 
also present in shales. Analyses of lig- 
nite and its distillation products given, 
showing among other data 48.3% vola- 
tile, 21.6% fixed C, and a 35% yield of 
oil and 12 m.' of gas per quintal on 
dry distillation. 

1076-CYREN, OTTO. Oil Shale in 
Esthonia and its Use. Sven.sk. Kein, 
Tids., S6, 53-69 (1924); C. A., 18, 
2803. 

Shale field in Esthonia covers approxi- 
mately 30 by 100 kilometers. Layers arc 
remarkably uniform throughout. The 
strata tilt to the south about 4'*. The 
ash content is also quite uniform. The 
diagram indicates 8 bituminous-shale 
layers. These vary from 18 to 100 cm. 
and add up to 300 era. The organic 
matter in these layers ranges from 35 
to 61%. The maximum for S is 13% 
in the 5()-cm. layer and for all others 
less than 0.7%. The highest ash content 
occurs in the 18-cm. layer and comes 
to 63%. The lowest ash is 30%. The ash 
components in the order of magnitude are 
^r cent) : SiO,, 20-42; CO,, 17-28; CaO. 
2iM7; AW),, 6-9; FeA. 3-6: K,0 + 
Na^, 3-6; MgO, 1-2. The shale is used 
for gas in Reval and Darpat and yields 
300 eu. m. per ton and 3-6% tar. The 


composition of the gas was as follows 
(per cent): H, 37.6; CH,, 253; CO, 19; 
CO,, 13.3; N, 2.6. In distillation this 
shale gives a raw oil consisting mostly 
of unsaturated hydrocarbons, d. 1.01; 
flash point, 100-120**; viscosity, 63; cal- 
orific value 9600. It is free from paraf- 
fins. The yield, based on organic matter 
present, ranges from 55% in the 18- 
and 20-cm. layers to 68% in the 50-cra. 
layer. The fnictioniil distillation per 
cents are: up to 200", 3; 250“, 12; 300“, 
35; over 300“, 40; coke, 12; gases, 9. 
These are maximum figures. The dis- 
tillation products described arc: benzine, 
motor oil, lubricating oil, pitch, asphalt 
and n.sh. The shale ash is being used 
to produce a cement. 

1077- day, DAVID T. Oil Shales of 
Brazil. Oil Engineering A Finance, 
6, 232 (1924) ; C. A., 18, 2244. 

Oil shales of Brazil appear to be of two 
kinds. The first are cliaractoristic of the 
cojist regions and are tnie shales. On 
distillation they produce 20-40 gals, of 
cnule oil per ton. The oil is of parafRu 
base. The second kiml is a pyrobitu- 
mmouH .s.and.'-tone probably depo.sitcd in 
the Permian perioil in the largo inland 
s(‘a which occupied the basin now 
drained by the Plate River. These shales 
yield 20-30 gals, of tusphalt base crude 
oil per ton. 

1078- Dp.BEQTTE. GEORGE R. What 
IS Wrong with Oil Shale? Chein. 
Age, SB, 233-6 (1924); Mining Mot.. 
No. 183, 215-19 (1924); Railroad 
Red Book, 41, 061-7 (1924); Oil A 
Gas J., SB, 82, M (1924). 

Evccllent discussion of those factors 
which have retardeii the expected rapid 
development of the shale oil industry. 
Tliese factors are: lack of co-ordination 
between oil refiner and mining engineer, 
unexpected flush well petroleum pro- 
duction from the California fields, un- 
(iuc emphasis placed upon retorting 
processes, lock of reliable information 
regarding cost of mining, general eco- 
nomic consideration in which income 
tax IS involved and delays in receiving 
patent titles to oil shale land. 

2Q79— ells, 8. C. Bituminous Saadt 
of Northern Alberta. Petr. World, 
SI, 152 (1924); Can. Mining 
March 28, 298-304 (1924). 
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1-FINLEY, W. L., HORNE, J. W., 
GOULD, D. W., and BAUER, A. D. 
Ass^ Report Studies of Ten Typi- 
cal Oil Shales. Bur. Mines, Rept. of 
Investigation, No. 2603, 0 pp. (1924) ; 
C. A.^ 18, 3711. 

Co-operative study of oil shales by U. 8. 
Bureau of Mines and State of Colo. 


Several shales examined by retorting 
under five different rates, other condi- 
tions being kept constant. Shale sam- 
ples from following sources examined: 
Grand V.alley, Colo.; Scotland; Soldier 
Summit, Utah; Clay City, Ky.; Turfa 
from the State of Bahia, Brazil; Elko, 
Nev.; “mahogany” stratum, DeBeque, 
Colo.; “Curly Massive,” DeBeque, 
Colo.; black shale, DeBeque, Colo. 
With one exception, all shales examined 
yielded more oil at fast rate than at 
slow rate. At slower rates quality of 
oils superior to that of oils produced 
at faster rates insofar as amount of 
light distillate, percentage of unsatura- 
tion, viscosity of vacuum distillation 
fractions, and C residue of vacuum dis- 
tillation residuum concerned, although 
quantity of crude oil less. Volume of 

g as greater in slow runs, but gas yield 
olds no relation to oil yields. Austra- 
lian and Scottish shale oils showed 
highest saturation of any of oils tested. 
Oils from Scottish, Nevada and Austra- 
lian shales similar to crude petroleums 
of so-called “paraffin base”; Kentucky 
shale oil rich in asphalt, and Colo, and 
Utah shale oils tested intermediate. 
Tendency of shales to fuse when heated 
does not bear any direct relationship 
to oil yield. Size of particle, provided 
sample is thoroughly mixed, has no 
effect on oil yield. Vapor-phase crack- 
ing of shale oil as it is being produced 
from retort causes lowering of oil yield, 
and increase in sp. gr., an increase in 
per cent of light distillate from cnide 
oil, but decrease in amount of distillate 
from unit quantity of shale, lowering 
of setting point and increase in C resi- 
due. Partly filling assay retort does not 
affect quantity or quality of oil pro- 
duced. 


1082~FORBES-LESLIE, W. The Oil 
Shales of Somerset. Chem. & Ind., 
4Sf 632-9 (1924) : C. A., 18, 3711. 
Shale beds discovered in Somerset cover- 
ing total of about 20 sq. miles. Shales 
are blue, black and brown and have 


thickness of 1-26 ft. and over. Somer- 
set shales have average gravity of 2.4; 
lowest sp. gr. 1A8, highest about 3.0. 
Moisture content 4 to 6% and S con- 
tent up to 3%. Total orranic volatile 
matter averages 33%. Analysis of Som- 
erset shale aw exhibits following com- 
position (per cent): SiOt, 26A6; AliOa, 
1322; Fe,0„ 1026; CaO, 36.83; MgO, 
1.10; SO», 1()A2; alkalies, COi and loss, 
1.61. Retorting Somerset shale in verti- 
cal retort produces oil 80% saturated, 
which resists cracking at temperatures 
of 410-460*'. Gravity of crude shale oils 
varies from 0.033 to 0.040. Following 
yields obtained from distillation tests 
on crude Somerset shale oil (per cent) : 
motor spirit, 0.0; kerosene, 11.0; gas oil, 
28.2; light lubricating oil, 27 A; heavy 
lubricating oil, 18.7; wax, residue and 
loss, 3.8. 

1083- -FORBES-LESLIE, W. Oil Shales 
of Somerset. Petr. Times, 11, 121-2 
(1024); C. A., 18, 807. 

Largest shale deposits yet discovered 
in England located in this area. Entire 
vertical depth of black and white beds 
more than 1000 ft. Black beds consist 
of rich shale divided into 200 mineable 
seams varying from 2 to 25 ft. in thick- 
ness. Estimated that nine billion tons 
of oil shale available for treatment and 
three billion tons of limestone. Forty 
gals, of oil per ton of shale claimed to 
be fair estimate for yield from this shale 

1084- GAVIN, M. J., and KARRICK, 
L. C. Test Fractional Education of 
Oil from Oil Shale in Special Re- 
tort. Oil & Gas J., B3, 94-8 (1924) ; 
Bur. Mines, Rept. of Investigations, 
No. 2588, 10 pp.; C. A., 18, 1901. 

Experiments with small rotaiy retort 
of 400 g. charge capacity with Utah 
shale led to following conclusions 
Theory of fractional eduction not valid 
Neither theoretical nor experimental 
evidence to indicate that oil shales pro- 
duce preponderance of low boiling dis- 
tillates at low temperatures and of 
heavier distillates at higher retorting 
temperatures. For shale used it was 
found that sp. gr. of crude oil increased 
steadily toward end of retorting period, 
as did melting point. Per cent of dis- 
tillate to 276^ from crude oil greatest 
in first fraction, decreased in second, in- 
creased slightly in third, decreased in 
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fourtb, and ttcnmd in fifth fraction 
of erode. Spedfie gravity of distiUatea 
from thM fractions increased succes- 
sively. “Unsaturation” greatest in dis- 
tillate from second fraction. Last frac- 
tions contained greatest amount of 
paralm, S content highest in first frac- 
tion. N content lowest in 6ret and high- 
ert in last fraction. Index number, 
which IS probably a practical measure 
of relative amounts of finished motor 
fuels capable of being made from differ- 
ent fractions, highest for first and lowest 
for fourth fraction. 

1086~pAVIN, M. J. Oil Shale~A His- 
tori^, Technical and Economic 
Study. Bur. Mines Bull., No. 210 

This IS a revised edition of the excel- 
lent bulletin covered by Abs. 913. 

1087--:GRIGOROVICH. K. P. Calcu- 
lation of the Composition of Pro- 
ducer Gas Obtained from Kach- 
poursky (Syrzan District) and Bal- 
tic Bituminous Shales. Rev, metal. 
21 (Extraits), 245-8 (1924); C. A., 
18, 2596. 

Theoretical investigation into possibility 
of using these shales, giving calculation 
of composition of gas, thermal balance 
under given conditions and comparison 
with coal. Means must be taken to en- 
sure complete combustion of fixed C 
by cubing to about 0.5 in. size, in- 
creasing blast pressure or introducing 
steam m blast; all heat losses carefully 
guarded against. 


Oil Shale Technob^ iTthe Mtt 

*“ 

Discuases proposed mining methods tnd 
mdi^tes in how few instcmces open cut 
methods can be used. Crushing prob- 
to”be ^u^ depending on type w retort 


1091-KIRKPATRICK, SIDNEY D 
American Progress in Retorting Od 
bhaJe. Chem. Met. Eng SJ 770 
(1924). ' 

American inventors have proposed more 
I processes for distilling 

oil slmle. Describes m detail plants of 
Catlin Shale Products Co. and Index 
Shale Co. 


1092--KIRKPATRICK. SIDNEY D. 
Persistent Pioneering on Oil Shale 
Production. Chem. Met. Eng.. SI. 
884 (1924). ' 

De.scribes plant of Monarch Shale Oil 
Co. Ginct retort used. 


1093— KIRKPATRICK, SIDNEY D. 

What about Oil Shale? Chem. Met. 

Eng., SI, 611 (1924). 

Developments to date have been in five 
periods: prospecting for shale, geological 
Hurvey of deposits, entrance of land 
.speculator, entrance of promoter wdth 
a “patented” retort, entrance at pre-sent 
tluy of technologist with willingness and 
desire to determine fundamentals of 
industry. 


IO 88 - 7 GAISSER, F. C. A Carbon Ob- 
tained from (Dil Shale. Brennstoff — 
Chem., 6, 254-5 (1924); C. A. 19, 

(bal-Iike matter prepared from oil 
wale by treatment under prc.s 8 ure with 
N^H and extraction of residue with 
mineral acids is compared with a gas 
coal by analyses and tests. 


1094-KIRKPATRICK. SIDNEY D. 
Economic Problems in Oil Shale 
Development. Chem. Met. Eng.. SI, 
651 (1924). 

Shale oil will depend for its market 
upon well petroleum situation. Well 
petroleum production characterised by 
sudden increases and equally sharp re- 
cessions, thus bringing periods of over- 
production and demoralized market con- 
ditions sharply on heels of threatened 


1089-HRADIL, G. Testing Oil Shale. 

Petroleum Z., 80, 2017-8 (1924); 
^ . C. A.. 19, 889. 

Qui<^ fuel test for evaluating oil shales 
consisto in heating small fragments of 
shale in flame of a spirit lamp. Per 
^t of oil in sample roughly determined 
by appearance' of flame, evolution of 
smoke, etc., according to chart given. 


shortages and high prices. It is certain 
that large shale oil industry will come 
shortly and that it will make most 
progress if built on foundation of tech- 
nology and sound economics. 

1095— LANDA, STAN. The Bituminous 
Cypris Shales in Bohemia. Petr. Z .4 
to, 1707-8 (1924); C. A., 19, 307. 
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Analyses of samples of shale, dried at ing retorted. Analyses gases for am- 

140*, from the northern, southwestern monia. COt— no effect, even sligl^ 

and western sections, respectively, gave lowers yield of NHi; accelerates NH« 

(per cent): ash, 67.1, 74.4, 77.9; com- formation, lowering temperature of 

bustible matter, 32.9, 26.9, ^.6; N, 0.42, maximum yield to ^*-600* frqm 600*- 

0.28, 0A2; S, ..., ..., 0.1. 700*. H>0— -increasing HtO content gives 

successive increments to NHi content, 
1096~LINKER. SOPHIE. Relation of the recovery at 100% steam being 73.3% 

Peat to Oil Shales. Chem. Age of all Ns. Blank value without steam 

(N.Y.), Si, 63-4 (1024); C. A., 28 or other gas is 31.6%. At lower concen- 

(1001). trations, maximum yield uses from 500*- 

Peat and limite found in many regions 600* to 800*-600* at 50^% steam and 
of the U. 8. but will not be utilised then falls to 700®-800® for pure steam; 

as fuel for manv years. Oil shales will with saturated steam best temperature 

be utilised first because so situated that conditions at 700*-800* C. Hi-^ry Ht 

they can be easily mined, distilled and increases yield from 31ff5% to 48.05%; 

the oil refined. Shale will be utilised moist Ht increases yield to 67.95% where 

when well oil prices reach I3-S4 a bbl. there was about 42% steam in gas. This 

and shale oil can be produced for $2- yield as good as that from 100% H/) 

$2ii0 a bbl. In formation of shale be- vapor. With dry Hi the nitrogen was 

lieved that mud and sand were laid distributed as follows:*^ 

down in water in which various plants Under same conditions unsaturates 
were prewrved, more or less, and em- showed : t 

bedded in the soft muddv deposit. Nitrogenous compounds are very 

Microscopic examinations substantiated stable, indicated by large amount of 

this theory. Shale probably formed Ni remaining in shale even at 1000* C. 

under same conditions as peat. Test In explanation, assume that as greatest 

borings at bottom of deep peat depos- yields are over 600® indirect formation 

its show 6ne-grained ruboer-like layer of inorganic Nt compounds as interme- 

formed from algae. This known as diate steps between organic compounds 

algae peat or dopperite. So-called kero- and the NHt, with metallic bases pres- 

gen probablv originated from humates, ent, such compounds might be cyanides, 

plus some Bacterial activity. Varieties nitrides, or cyanamides, stable at high 

of shale due to proportion and type of temperatures in strong reducing con£- 

organic and mineral matter, and pro- tions. 

portion of humates which were precipi- Decrease in yield due to COi comes 
tated from humic acids by bacteria. probably from 

3CO, + 2NH, = N, + 3H,0 + 3CO 
1098— MAIER, C, G., and DRAPEAU, which would only take place at tem- 

J. E. Effect of Various Gases on peratures hi^ enough to show appre- 

Recovery of Ammonia from Oil ciablc dissociation of NHt and COi. 

Shale. Univ, Utah Bull., No. 14, Calculations show that the N^ can- 

Eng. Exp. Station, Jan. (1^4). not be due to synthesis (of N and H 
Authors pass various gases through shale to form NHi). 

(from Soldier Summit, Ns » 0.50%) be- Concludes that effect of Hs due to 

* Ns recovered as NHi 48.99% 

Nt in spent shale 21.02% 

Nt in oils produced 24.90% 

Unaccounted for 5.09% (probably as N» in gas) 

Oil by blank— 

300®-800*C. 38.6 38.0 38.3 

Oil produced in Hi— 

300*-600®C. 59.5 61.0 60.3 (Thicker than other 

Oil produced in HsO — solid at room tem- 

300®-600*C. 58.0 57.0 67ii perature) 

Bitumen extracted from 
shales heated to 350* ... 100% ... 
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formation of inorganic compounds m 
cyanides, cyanamides or nitrides. Oils 
product in H atmosphere are more un- 
aiturated and hence an oxidation is 
going on, bases present as nitrogenous 
compounds becoming oxides setting free 
Nli. Above 800® C. the decrease of NH, 
probably due to dissociation or oxida- 
tion of NHi or inorganic compound 
to Ni. 

1090 — MAIER, C. G., and ZIMMER- 
LY, S. R. The Chemical Dynamics 
of the Transformation of the Or- 
ganic Matter to Bitumen in Oil 
Shale. Bull. Univ. Utah, Vol. U, 
No. 7, pp. 62-81 (1924). 
Experimental work on oil shale from 
Soldier Summit, Utah, yielding 40 gals, 
oil per ton. First experiments run m 
open tubes, heated at certain constant 
temperatures for various time int^ervals. 
resiaue being extracted with CCh. In 
open tubes all curves reach maximum 
(per cent bitumen extracted vs. time) 
and amount of soluble matter decreases. 
This shows secondary reaction taking 
place, becoming predominant when firet 
is practically complete. Tests at 250 C. 
showed very slow change, however, 
more gas is given off than would come 
from inorganic constituents. Second 
series of tests in closed tubes showM 
a logarithmic curve or — dc/dt — KG, 
dc/dt being rate of decompasition of 
organic matter and c being concentra- 
tion of organic matter at time T. Km 
per cent per hour is 

9.68 X 10 ■ at 365® C. 

2.07 X 10 * at 325® C. 

4.44 X 10 * at 300® C. 

7.36 X 10 * at 275® C. 


lo^K =« -9.076 X 10* (1/T) + 13.46. 

The thermal condition of the reaction 
is developed from Van’t Hoff’s prin- 
ciple as A 

log. K./K. = Q/R - 1 /T.) 

Q being heat abwrbed by system, y 
is integrated as a constant here and the 
value from 300® to 325® was found to 
be 41,600 cal/mol. ^ j „ 
Some oil formed at 365 and K con- 
seauently does not lie on the curve. 
Over 366*0. there was excessive oil 

formed. Under 276® C the reaction wm 

BO slow as to be neghK^ble. No bitu- 
men f(xined in 90 days at 100 C. Cal- 


culated time for \% conversion at 
100® C. was 8.4 X 10* years. 

The authors point out that theoy of 
others that bitumen forms at definite 
temperature is only an approximation, 
as it is a function of temperature and 
time of heating. Formation of bitumen 
is an endothermic process. That the re- 
action is of first order and consequently 
that there is no tendency to revert, is 
strong evidence that bitumen is not the 
same as kerogen and that oil shales are 
not .shaley material containing absorbed 
liyilrocarbons. 


1101— Mt'KINNEY. .1. W. Const itu- 

tion of Kerogen. J. Am. Chem. Soc . 

ItG, 968-79 (1924); C. 18. 2244. 
Cf. Abs. 1017. 

Kerogen is organic matter in pyrobitu- 
imnous .shale. New Brunswick shale 
lused. containing 19.44 C, 2.18 H. 
1.3 N, 1.187o S and which yielded 
30.1 gals, oil per short ton. Per cent 
extracted bv various solvents 
Eton, 15; KtaO, 2.2; CS,. 28: 

26; CHCl,, 2.2; CCh, 26; C.Hg, 3.2; 
CgH.N. 2 6; AcOII, 69. On large scale, 
Me,CO used in extracti'd oil si'panited 
into asphaltenes (10%). resins (5%) 
and hydrocarbons (85%). Oil filtered 
through Fuller’.s earth had density of 
0833, (a)D 0.76, and did not react 
with dilute KMnO* or Br, Aq. Yield 
was 1.36% of original shale or about 
4% of kf'rog{*n Tliis product then sep- 
arated bv distillation ami erystalli^Kation 
until 28 compounds thought to bcumg 
to paraffin, naphthene and hydronaphtha- 
lene serie.s for which d., n, M. observed 
and calculated and analyses given. These 
compound.s, with excejition of two, prob- 
ably identical with compounds which 
have been isolated from very varied 
»ource.s. By action of CJL, in sealed 
tube at 200®, amount of extract obtain- 
able from pyrobituminous shale more 
than trebled. As this amounts to 
of kerogen it should be investigated in 
f.ame way as MciCO extract. 
may be completely removed from shale 
by IINOi, though in highiv altered con- 
dition, products obtained being humins. 

1102-MEYER, J. E. f 

^ Shale Retorting. Oil A ^ J.. 

No. 2 IA, 92-101 (1924) ; C. A, 19, 
396, 

Retorting experiments carried out in 
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small electrically heated retort indicate 
that first substance formed from shale 
is neavv solid or semi-solid bitumen. 
This substance is formed between 400* 
and 410*. Petroleum oils formed from 
shale are result of cracking of this heavy 
bitumen. 

llOa-PETROFF, P. The Fischer Re- 
tort for Determining the Amount 
of Primary Tar in Shales, Lignites 
and Bituminous Coals. Mat. grasses, 
16 , 6754-6 (1924) ; C. A., 18 , 2070. 
Description of apparatus and of method 
of using it, together with some results 
obtained bv Petroff on various French 
shales, coals and lignites. 

1104~POLAK, A. L. 8. Oil Shale and 
Oil-Shale Industry in Esthonia. Oil 
Eng. A Finance, 6 , 661-5 (1924); 
C. A.. 19 , 396. 

Geological description of Esthonian shale 
deposits given. Average analyses from 
more than 1500 samples of first-quality 
Kochtel shale show; organic matter, 
46%; ash, 31%; CO», 9%; water, 16%. 
Calorific value of shaJe varies from 
2100 to 3500 cal. Ibid, 618-20. Esti- 
mated that cement factories in Esthonia 
will use 112,000 tons of oil shale in 
1924. Third-quality shale pulverized and 
blown into revolving ring ovens, pro- 
ducing white fiame, while ash is incor- 
porated as an essential part into cement. 

llOfi—SAGUI, C. L. Bituminous Shales 
of Marchigiand. Giom. chim. ind. 
applicata, 6 , 331-2 (1924); C. A., 18 , 
3583. 

Sagui gives geological data, analyses of 
samples from different localities, and 
some results of distillation of shdes. 

1106~SCHEITHAUER, W. Shale Oils 
and Tars and Their Products. Sec- 
ond edy revised and enlarged by 
H. B. Stocks. New York; D. Van 
Nostrand Co. 

1107H9EARS, J. D., and BRADLEY. 
W. H. Relations of the Wasatch 
and Green River Formations in 
Northwestern Colorado and South- 
ern Wyoming (with notes on oil 
shale in the Cireen River formation). 
U. S. Geol. Sur., Prof. Paper 132-P 
(1924). 

Formations described. Authors state 


that kefogen of oil shale probably 
formed in fresh water by accumulation 
of 8i)ores, resins, macerated plants and 
gelatinous algae. Lower gradra of shrie 
would contain more extraneous matter, 
organic material being carried further 
out in lake before deposition. This par- 
ticular formation bears out this theory. 
References given on subject. 

1108- 5HATWELL, H. G., NASH, 
^ ALFRED M., and GRAHAM, J. I. 

The Somerset Oil Shales. Petr. 
Times, 12 , 921 (1924). 

Detailed study in laboratory of Somer- 
set oil shales. Yields vary from 6 to 
11 Imp. gals, per ton. Dry distillation 
gave larger oil yields than when distilled 
in presence of steam. Sulfur in oil, 
2.85% to 3.44%. Sp. gr. about 0.940. 
Fractions by distillation about as Scot- 
tish shale oil. 

1109- -STRAIGHT, H. R. Planer Econ- 
omies. J. Am. Ceram. Soc., 7, 623- 
31 (1924); C. A., 18 , 3261. 

Planer, for winning clays or shales used 
in Germany over ^ years ago. Use de- 
scribed. 

1111-SWINNERTON, A. A. Treat- 
ment of Oil Shale from New Bruns- 
wick by the Ryan Oil Digestion 
Process. Summary R^t., Mines 
Branch, Dept. Mines, (Janada, pp. 
210-218 (1924). 

Experimental results indicate that gas<^ 
line and kerosene fraction obtained is 
derived largely from digestion oil and 
that on shales used process is of little 
value. 

1112~SWINNERTON, A. A. The 
Hartman Oil Shale Retort. Can. 
Mines Branch Summary of Investi- 
gations for 1923, 54-64 (1924). 
Discusses two runs on this retort using 
Albert shale. Obtained yields of 25 to 
32 Imp. gals, crude oil per short ton 
shale. Gas produced but half that 
needed to heat retort. Oil yield cor- 
responds in quality and quantity to 
that obtained by ordinaiy laboratory 
methods. Patent calls for electriem 
heating elements in retort and admis- 
sion of air to shale gas current, neither 
of which were used in these experimen- 
tal runs and probably would not be 
used commercially. ’ 



ABSTRACTS OF SHALE OIL ARTICLES 


2M 


llia—THOMAS, W. H. Petroleum 
J. iMt. Petr. Tech., 10, 216-20 
(1924); C A., IS 2241 

of 27 samples of ash from 
petroleums, shale oils, etc., from vari- 
ous countries given. Vanadium and 
nickel occur in most samples. Various 
possibilities regarding origin of petro- 
leum as indicated by these analyses dis- 
cussed. Short bibliography appended. 


11 WALLACE» G. W. Status of the 
Shale Oil Industry. Eng. Mining J. 
Press, 118, 290-2 (1924); C. A., 18, 
3111. 

A review. 


1115-WATERHOUSE, NORMAN. 
The Shale Oil Industry of New 
South Wales. Oil Eng. & Finance, 
5, 86-9, 158-60 (1924); C. A., 18, 

1382. . .T o XI. 

Kerosene shale deposits in New South 
Wales are in form of lenticular patches 
about mile in length and width, and 
found in certain horisons of upper coal 
measures of Permo-Carboniferous age, 
thickness of seams varying from 1 inch 
to M feet. One seam in Joadja valley 
over 10 feet thick. Tests of shale m 
this region have given 100 gals, of oil 
per ton. In Wolgan valley shale ranges 
from 60 to 76% volatile, giving 100-160 
gals, of crude oil per ton. Historical 
account of attempts to establish a ^®1® 
oil industry in this section given. Thus 
far attempts have not been commercially 
profitable. 


1116-WOOD, H. L. CsUforaia s Part 
Oil Shale Oil Age, 

«, No. 12, 9-10 (1924); C. A., 19, 
889 

Only two oil shale pla^ in U. 8 |n 
commercial operation: 

Elko Nev.. and Continental Shale Trw- 
ucts * Co. at Casmalia, Cal. 
producing a high grade 
latter plant is obtaimng valuable hlter- 
ing medium by pulvensing the spent 
sCle High grade flotation oil for 
concentrating gold, etc., ores also 
tained. 


1117-ALDERSON, VICTOR C. Ofl 
Shale Bibliography. Quart., C!olo. 
School Mines, tO, p. 16 (1925). 
Bibliography for 1924. 


llia-BRADLEY W. H. A Contribu- 
tion to the Origin of the Green 
River Formation and Ih^^ Oil Shale. 
Bull. Am. Assoc. Petrol. Geol., 0, 
247-262 (No. 2. Miirch-April) 
(1925). 

The Green River Formation hs a whole 
is of lake origin. It represents deposits 
of many different lakes from a long 
series of changes, lakes Inung fresh nt 
first but gradually changing to saline due 
to climatic changes which caused lakes 
to fill and evaporate penodicallv. Or- 
ganic ooze composed mostly of plankton 
organisms is given a.s responsible for 
organic matter of shale. 


ii19_IIOMBKRGKR. a. W.. and 
SHIPMAN, F. M. Distillation of 
New Albanv Oil Shales. Quart. Colo. 
School Mines, Jan. (192.')) (Supple- 
ment B). . 

A study of methods of retorting these 
shales ?ound in southern Indiana. 1200 
grams shale used per charge. Shale 
retorted (1) under atmospheric prw- 
sure, (2) under atmospheric pressure but 
in presence of steam, (3) under reduced 
pre.s8urc, (4) under atinosphcnc 
sure but oil vapors pa^d while hot 
over granular copper, \ield calculated 
per ton varieil 

oil and 10 and 28 lbs. (NH«),SO«. Best 
yield in presence of steam. Use of 
per reduces sulfur content of oil. Oils 
fractionated and fractions an aly^ for 
8, iodine number, loss to etc. 

liaO-WALLACE, G. W. Making Wiale 
(Jil in California. Chem. Met. Eng., 

52 , 237-9 (1924); C. A., /», 1194 
A brief dc.scription of 
and the 40 ton plant of the N-T-U Co. 
at Santa Maria, Cal. ^ 

nerfecting a proce-ss utiliimg mteroai 
IJ^rnbustion for dirtillation oi Oi\ ^ 
California shale oil is an asphalt bow, 
contains considerable 8 and is ^ 
amenable to refining processes as the 
Utah shale oil. 
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PATENTS 

By Ralph H. McKee 

As foreign patents are often bard to obtain brief abstracts of these 
have been included. No abstracts of United States Patents are given as 
a full copy of any U. S. Patent may be obtained on payment of ten 
cents to the U. S. Patent Oflicc, Washington, D. C. 


1781— British >1291 - DUNDONALD. 
“Making Tar, Pitch, Gas, etc., from 
Coals.” 

Part of the coal, etc., is burned in a 
closed chamber, the heat evolved distill- 
ing tar, etc., from the remainder. 

1838— French #9467~SELLIGUE. “Use 
of Mineral Oils for Lighting.” 
Treats shale oil distillate with sulfuric 
acid and alkali and uses the resulting 
oil alone or mixed with other oils in 
lamps. 

1845— British #10,726 — DuBULSSON. 
“Furnace, Apparatus, and Processes 
for the bistillation of Bituminous 
Substances, and Treating the Prod- 
ucts Thereof.” 

Distills oil shale with superheated steam 
I using an externally heated retort of 
cone shape with inner cone so as to ob- 
tain an extensive heating surface and at 
the same time a thin layer of shale. 

1850— British #13, 292-YOUNG. “Treat- 
ing Bituminous Coals to Obtain 
P^affin and Oil Containing Paraffin 
Therefrom.” 

Distills cannel coal or torbanite from 
ordinary gas house retort. Refines with 
sulfuric acid and caustic soda and sep- 
arates paraffin from oil. 

1858— U. S. #20,026— ALTER and HILL. 
“Improvement in Revolving Retorts 
for Distilling Coal, etc.” 


1858— U. S. #20,587-SARGENT. “Im- 
provement in Retorts for Distilling 
Oil from Coal.” 

1858— U. S. #21.805— ATWOOD. “Im- 
provement in Extraction of Volatile 
Oils, etc., from Coal.” 

1858— U. S. #22.406-ATWOOD. “Im- 
provement in Manufacture of Pyro- 
genic Oils.” 

1858— U. S. #22,407-ATWOOD. “Im- 
provement in Apparatus for De- 

structive Distillation.” 

1859— U. S. #22,573-0’HARA. “Im- 
provement in Retorts for Distilling 
Oils from Coal.” 

1859— U. S. #22, 798-HATCH. “Im- 
provement in Retorts for Distilling 
Coal-Oil.” 

1859— U. S. #23,006-ATWOOD. “Im- 
provement in Apparatus for De- 

structive Distillation.” 

1859— U. S. #23.337-ATWOOD. “Im- 
provement in Apparatus for De- 

structive Distillation.” 

1859-U.S.#23,362-GILLESPIE. “Im- 
provement in Revolving Retorts for 
Distilling Coal-Oil.” 

1859-U. S. #23,427-HOLMES. “Im- 
provement in Retorts for Distilling 
Coal-Oil.” 
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1859— U. S. 824^12~HOLMES. “Im- 
provement in Retorta for Distillins 
Oil from Coal.” 

1859-U. S. #24yS87-STEWART, “Im- 
provement m Retorts for Distilla- 
tion of Coal.” 

1859— U. S. #2S,109-GENGEMBRE. 
“Improvement in Manufacture of 
Coal-Oils,” 

1859- U. S. 828,00(>-SYMMES. “Ap- 
paratus for Manufacture of Coal- 
Oil.” 

1860U-U. S. 526,739-WILLARD. “Im- 
provement in Coal-Oil Retorts.” 

1860- U. S. #27,542-GENGEMBRE. 
“Improvement in Apparatus for Dis- 
tillation of Coal.” 

1861— U. S: #32.373-KIRCHHOFFER. 
“Improvement in Apparatus for Dis- 
tilling Coal-Oil.” 

1862— U. S. #34,195-BULLARD. “Im- 
provement in Apparatus for Dis- 
tilling Coal-Oil.” 

1864— U.S.M2,772-HOWARTH. “Im- 
provement in Apparatus for Dis- 
tilling Off Gases and Vapors.” 

1867 — British >650 — YOUNG and 
BRASH. “Distilling Bituminous 
Substances.” 

Uses a double wall retort, heat applied 
to outer wall, hydrocarbon vapors (i.e., 
shale gas) pass upward between the 
walls and then downward through the 
shale in the inner vessel, carrying the 
oils with them. 

1871— British >852-FORDRED. “Re- 
fining Paraffin and Spermaceti.” 
Washes softened paraffin with a soap 
solution to remove dirt and coloring 
matter. Resulting wax is then bleached. 

1873— British >1327 - HENDER^N. 
“Destructive Distillation of Shale, 
etc.” 

The first retort of the type used at pres- 
ent in Scotland. Four vertical retorts set 
in a single furnace. Operation batch 
rather than continuous. 


1880— British >1578 — YOUNG. “Do- 
structiye Distillation of Shale for 
Obtaining Mineral Oil." 

DeMribes the use of steam in a ver- 
tical retort of Scotch type to increase 
ammonia yield. Preheats air used for 
burning spent shale and coal fuel. 

1881— British >1587-YOUNG. “Manu- 
facture of Mineral Oil and Am- 
monia, etc.” 

Drives off oil at low temperature and 
ammonia at high temiierature. Ri'finea 
oil partly in the vapor phase. Improves 
chemical treatment by working as a 
countercurrent series operation. 

1881— British >2169~BEILBV. “Dia- 
tilling Shale, etc.” 

Uses a retort of which the upper part is 
iron and lower fireclay. Process eaB(<n- 
tially continuous. Uses steam to increase 
ammonia yield. 

1881— British >4284-BEILBY. “Appa- 
ratus for Distilling Shale, etc.” 

Mechanical devices for supporting the 
vertical retort, etc. 

1882- Briti8h >1377 - YOUNG and 
BEILBY. “Producing Ammonia 
from Coal, etc.” 

Externally heated retort where steam 
and ga.s injected at bottom. Process 
e8.scnlially at two stages as determined 
by temperatures. 

1882— British >5084 — YOUNG and 
BEILBY. “Treatment of Coal and 
Other Substances for Obtaining 
Ammonia, etc.” 

Dc‘.‘«iTibefl a type of gas producer, with 
details for ammonia recovery. 

1883— Briti8h >540 - HENDEItSON. 
“Distilling or Refining Mineral Oils, 
and Apparatus I'hrrefor.” 

A series of stills through which shale 
oil Hows continuously, each still giving 
a single grade of dfstillatc. Method oi 
protecting still bottoms from coke for- 
mation discussed. Process is an improve- 
ment in fuel economy. 

1884— British >9557 - HENDERSON. 
“Improved Apparatus for Cooling 
Oil m Order to Congeal Paraffin 
Dissolved Therein, and Applicable 
for Cooling Other Liquids for Analo- 

^ gous Purposes.” 



SHALE OIL 


Cooled brine circulates in a doubled waU 
vessel and the paraffin which separates 
on the inner surface is continuously 
scraped off. 

1884— British 811,987-BEILBY. "Im- 
provements in Separating Solid 
Paraffin from Oils.” 

Method of chilling to separate paraffin 
from oil and removal by filtration. 

1885- BritiBh »lS,83fi-HENDERSON. 
"Improvements in Apparatus for 
Distilling Ammonia.” 

A modification of the ordinary continu- 
ous column still. 

1885— British 813,014~-HENDERSON. 
"Improvements in Apparatus for 
Distilling Shale or Other Mineral 
Oil or Petroleum.” 

A series of stills for continuous distilla- 
tion, the final product being carried 
down to coke. 

1886— British 58756— TERVET and 
ALISON. "Improvements in Treat- 
ing and Purifying Paraffin Wax 
and in Apparatus Therefor.” 

A modification of the paraffin sweating 
process embracing a repetition of the 
sweating process. 

1887— British *4— 'TERVET. “Improve- 
ments in Apparatus for Treating or 
Purifying Paraffin Wax.” 

Improved design of sweating boxes. 

. 1887— British 51291 — HENDERSON. 
"Improvements in Apparatus for 
Treating or Purifying Paraffin Wax.” 
Sweating trays so arranged that the 
paraffin may be supported by water until 
solidified, the water then run off, and 
the paraffin then subjected to the sweat- 
ing process. 

1889-Briti8h 56726 - HENDERSON. 
"Improvements in and connected 
with Retorts for the Destructive 
Distillation of Shale or Other Oil- 
Yielding Minerals.” 

^ Introduces the use of toothed rollers to 
facilitate removal of spent shale from 
retort. Gives other minor improvements 
in retort design. 

1891— U. S. 5453.386-POTERIE. "Ap- 
tus for Producing Coal-Tar and 


1891-British 511p799-HENDERSON. 
"Improvements in Treating or Puri- 
fying ParafiSn Wax, and in Appara- 
tus Therefor.” 

Sweats at 80” F. on wire cloth trays. 

1894— British 58371-BRYSON, JONES 
and FRASER— "Improvements in 
or* Relating to Retorts , for the 
Distillation of Shale and Other 
Bituminous Substances, or -for the 
Calcining of Ironstone and Other 
Substances.” 

Introduce retorts having a circular or 
oval cross section and a rotary discharge 
table at bottom of retorts. 

1895— British 57113-BRYSON, JONES 
and FRASER. "Improvements in 
or Relation to Retorts for the Dis- 
tillation of Shale and Other Bitu- 
minous Substances, or for the Cal- 
cining of Ironstone, Lime, or Other 
Substances, also Applicable to Gas 
Producers.” 

Retort has a tapered or contracted lower 
end closed by a rotarv discharge table 
and a steam inlet at bottom of retort. 

1897— British 54249^BRYSON. "Im- 
provements in or Relating to Re- 
torts for the Distillation of Shale 
and Other Bituminous Substances, 
or for the Calcining of Ironstone, 
Lime or Other Substances, also 
Applicable to Gas Producers.” 

In discharging retort one hopper takes 
the spent shale from one or two retorts 
and then through the hopper door the 
spent shale is later removed. 

1897— British 513,665 — YOUNG and 
FYFE. "Improvements in and Re- 
lating to Retorts for the Destructive 
Distillation of Shale.” 

Combines with the retort devices for 
continuously feeding in the fresh shale 
and discharging the spent shide. 

1899-Briti8h 515,238 - YOUNG and 
FYFE. "Improvements in and Re- 
lating to Retorts for the Destructive 
Distillation of Shale.” 

Detailed improvements on the Young 
and Beilby retorts. 

J901— British 526,647-HENDERSON. 

"Improvements in and Connected 
4 Witn Retorts for the Destructive 
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Difltniaiioti of Shale or Other Oil- 
Yielding Minerals ” 

Describes use of two toothed rollers for 

the discharge of spent shale from each 

retort. 

1904— U. S. «759.988-HAGUE. “Re- 
tort.” 

1904— U. S. lf775.448~HAGUE, “Re- 
tort.” 

1906— U. S. «821.323-WURTZ. “Ap- 
paratus for Distilling Coals and 
Other Hydrocarbonaccous Sub- 
stances.” 

1906-.U. S. #878,490--AYLSWORTH 
and DYER. “Apparatus for Distill- 
ing Coal.” 

1910— U. S. #977.992-WURTZ. “Proc- 
ess for the Recovery of the Paraf- 
fin Ingredients from Cannol-Coals 
and Other Similarly Constituted 
Bituminous Materials Without 
Change in Their Chemical Com- 
position.” 

1911— U. S. #985,053--NOAD. “Appara- 
tus for Distilling Shale and Other 
Bituminous Substances ” 

1913— U. S. iri,079.093-AYLSWORTH 
and DYER. “Apparatus for Distill- 
ing Liquids and Fusible Solids” 

1914_U. S. «1,11S,453-SC0TT. “Ap- 
^atus for Treating Coala and Other 
Hydrocarbonaceous Substances.” 

191S-U. S. #l,115,454-SCOTT. “Proc- 
ess of Treating Coals and Other 
Hydrocarbonaceous Substances.” 

1915— U. S. «1,130,001— MacLAURIN. 
“Manufacture of Various Products 
from Bituminous Shale.” 

1915— U. S. #1,143,319-RIGBY. “Utili- 
sation of Peat.” 

1915— U. S. jtl,165,889-MACNITOL. 
“Apparatus for Obtaining Oils, Spir- 
its and Gases from Organic or 
Other Materials or Substances.” 

1916— U. S. «l,191,869-70- BUSSEY. 
“Method of Extracting Volatiles 
from Coals, Shales, Lignites, and 
IKmilar Materials and for Refining 
the Same.” 


1916— U. S. «1,194,033~.KNOTTEN- 
BELT. “Process of Treating Petro- 
leum and Shale Oils.” 

1916-U. S. >1,196,470 -- ALDAMA. 
“Separation of Volatile Products 
from Solid Carbonaceous Material.” 

1916— U. S. >1.198.069-SCOTT. “Ap- 
paratus for Treating Coals and 
Other Hydrocarbonaceou.*^ Sub- 
stances.” 

1917— U. S. >l,224.788-Rl':iD. “Proc- 
e.s.s of Si'curing Combustible Fluids 
from Carbonaceous Solids.” 

1917— U. S. >1,227,560-H1:RBEH. ‘‘Re- 
volvable Retort for Di.dilling Oil.” 

1917— U. S. >1,237,094~RRIOLKAIT. 
“Apparatu.'^ f»>r Effecting the De- 
structive Distillation of Carlxma- 
cpoiis Material.” 

1917— U. S. >1.242.261- STONE “Dis- 
tillation of Coal an<l Other Carbona- 
ceous Materials.” 

1917— U. S. >1,244, 840~-DAY. “Extrac- 
tion of Hydrocarbon Products from 
Shale.s and Coals.” 

1917— British >112,997— HE YL. “Dis- 
tilling Shale.” 

The yield of oil obtained is increased 
by first soaking shah* with 10% of its 
volume of a lirpiid hydna-arbon. 

1917— British >115,452— HEVL. “Cok- 
ing. etc.” 

Distillation products of shah* arc ob- 
t.iined fn'e from sulfur by mixing with 
the shale before distilling it a sufficient 
quantity of a solution of Fc salt, fer- 
rous or feme chloride, sufficient in pro- 
portion for llie I'V to combine with all 
the sulfur in the shale. 

1917— British >115,573-PIRANI. “Dia- 
tilhng Shale, etc.” 

Light paraffin oils and other oils for 
motors are obtained from shale by thw 
proceai. 

1917— Britiih SnS,867-HEyL. “Di^ 
tillinK Shale, etc.” ■ 

Distillation products free from iiulfur 
are obtained from shale by distilling in 
a rotary still under partial vacuum. 



304 SHALE OIL 


1917— Britiih 9118,522-HILLER. "Cok- 
ing Proceases.” 

A gas suitable for use in containers or 
motor vehicles which is mainly CH« is 
obtained by distilling shale in a hori- 
sontal or vertical retort. 

1917— British #119, 700;~PEARSE. "De- 
structive Distillation." 

Coal, shale and lignite are destructively 
distilled while passing through zones of 
different temperatures. 

1917— British #124.231— NELSON. "Dis- 
tilling Coal, Shale, etc." 

Distillation takes place at 350®-450® and 
in the presence of vapors and gases ob- 
tained by cracking hydrocarbon oils. 

1917— British #128.25S-TAPLAY. "Hy- 
drocarbon Oils." 

Mineral and tar oils are hydrogenated 
and cracked by passing the vapors mixed 
with steam over carbonaceous spent 
shale. The operation may be effected 
at the same time as the distillation of 
the shale so that the shale oil produced 
is both cracked and hydrogenated. 

1917- .Briti8h #129,34^FORWOOD and 
TAPLAY. "Purifying Hydrocar- 
bons." 

Shale spirit and other oils are treated 
for the removal of sulfur by washing 
with a solution of the sulfites of the 
alkalies or alkaline earths. 

1918— German #321,870-ZELLER and 
GMELIN. "Recovery of Oil from 
Shale and Other Bituminous Rocks.” 

By this process it is claimed that the 
shale oil vield is increased 100% and 
that the bitumen which escapes from 
the shale in the form of gas and which 
has hitherto been impossible to con- 
dense is recovered in the form of a 
high-grade lubricating oil. 

1918— British #1 19,648-REED. "Ex- 
tracting Oils, Pyridine, etc.” 
Distillation accomplished by treating 
shale with vapors obtained by the dis- 
tillation process and in the presence of 
acid added or obtained by distillation. 

1918— British #121, 102-HAMON. "The 
Artificial Fuel,” 

Shale is mixed with cellulose material 
or residues from tar or pitch. A smoke- 
less fuel obtained by coking blocks in 
the usual way in retorts. 


1918— British #123^18-DAY. "Extract- 
ing Hydrocarbon Compounds " 

Oils and other hydrocarbon pr^ucts 
*are extracted from shales by treating 
with the vapors obtained by the dis- 
tillation process. 

1918— British #142,163 - CHRISTO- 
PHER. "Coking etc.” 

A retort for the distillation of oil shales 
with an external heating flue. 

1918-U. S. #1,251, 954-BERGIUS and 
BILLWILLER. "Process for Pro- 
ducing Liquid or Soluble Organic 
Combinations from Hard Coal and 
the Like.” 

1918— U. S. #1,269, 747-ROGERS. “Dis- 
tilling Oil Shale in Situ.” 

1918— U. S. #1,272,377-CATLIN. "Ap- 
paratus for the Treatment of ShaJe 
or the Like.” 

1918— U. S. #1,274,033— GRAFFLIN. 
"Apparatus for Distillation of Coal.” 

1918— U. S. #l,276,866-BOYLE. "Ap- 
paratus for the Extraction of Hydro- 
carbon Materials.” 

1918-U. S.#1,276,879-CRANE. "Proc- 
ess for Extracting Hydrocarbon 
Materials from Shale and Similar 
Earthy Material.” 

1918— U. S. #1,280,178-DAY. “Extrac- 
tion of Hydrocarbon Oil from Shales 
and Coal.” 

1918— U. S. #1,280,179--DAY. "Treat- 
ment of Hydrocarbon Materials.” 

1918-U. S. #l,281,32a-ERICKSON. 
"Apparatus for Extracting and Refin- 
ing Oils.” 

1918-U. S. #1,283,000-WALLACE. 
“Apparatus for Distilling Oil from 
Oil Shale or Similar Material.” 

1918- U. S. #l,283,723-GALLOUPE. 
"Retort for Recovering Values from 
Oil-Bearing Shales and Similar 
Materials.” 

1919— Canadian #188,464— REED. "Hy- 
drocarbon Extraction from Shale.” 
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1919— Bridth $129»992-RYAN. 

traetinft Bitumen, etc.” 

In extractmg bitumen from shale the 
ahale is ^geeted with heavy oil at a 
temperature too low to effect destruc- 
tive distillation. 

1919— Britiih #129,996 - WALLACE. 

^'Distilling Shale, etc.” 

Distillation in a series of externally 
heated retorts. 

1919— British #142,206~MANN. “Crack- 
ing Oils, etc.; Destructive Distilla- 
tion.” 


1919- U, S. 11,323.681-DAY. “Hydro- 
carbon Oils from Shales and Coals.” 

1920- British 1143.223 - GUIGNARD- 
FELIAT. “Destructive Distilla- 
tion.” 

Shale is distilled in the presence of 
steam and under reduced pre«Bure. 

1920— British #154,658-BUSSRY. “Cok- 
ing.” 

Charge fed in intemully-fired retort con- 
tinuously and the coked product dis- 
charged alternately in oj)po8ite direc- 
tions.” 


1919— British #162,337— DIVER. “De- 
structive Distillation in Situ.” 

In the recovery of oils from bitumen and 
shale by destructive distillation in situ, 
the heat is supplied from a source located 
within the strata undergoing treatment. 

1919— British #159,246 - GERCKE. 
“CaAonizing.” 

In the continuous distillation of coal and 
shale by contact with steam superheated 
to about 500®, the fuel is preheated be- 
fore it enters the distillation chamber or 
comes into contact with steam. 

1919— U. S. #1,297, 02^-SHREVES. “Oil 
from Shale.” 

1919— U. S. #l,30S,109-yHOOVER. “Ap- 
paratus for Retorting Coal, Lignite 
or Shale.” 

1919— U. S. #1,309,890 -^GODFREY. 
“Apparatus for Distilling Shale.” 

1919— U. S. #1,312,266-NAVIN. “Oil 
from Shale or Sands.” 

1919— U.S.#l,314,752-OLSEN. “Burn- 
ing Shale for Use in Concrete or in 
Refining Sugar or Oil.” 

1919— U. S. #l,317,318-ROBINSpN. 
“Apparatus for Distilling Bitu- 
minous Shales.” 

1919— U. S. #1,317,514— McCASKELL. 
“Distilling Oil from Shale.” 

1919-U. S. #1,323,204-:STRAIGHT. 
“Apparatus for Distilling Oil from 
Oil-Bearing Shales.” 

1917— U. S. #U23,294-LESLEY. ;;Utili- 
aation of Low Grade CaAoniferous 
Material.” 


1920-Briti8h #165,144- JONES and 
BURY. “Treating Effluents; Recov- 
ery of Coal, etc.” 

Liouor obtained by scnibbing coal gas 
witn sea water or fresh water contain- 
ing or having added to it finely divided 
carbonaceous matter in suspension is 
subjected to a froth-flotation process to 
recover the carbonaceous matter. 


1920— British #171,213-CANADIAN A 
AMERICAN FINANCE & TRAD- 
ING CO. “Distilling Hydre^arbons.” 
Distillation accomplished by direct con- 
tact with hot products of combustion. 


1920— British #174,389-CANADIAN A 
AMERICAN FINANCE A TRAD- 
ING CO. “Distilling Hydrocarbons.” 
Vapors are condensed under pressure at 
or a little below the dew-point. 


1920— British #176,847— BROUDER and 
COSTIGAN. “Distilling.” 

Volatile substances are recovered by the 
continuous circulation of hot gas through 
materials heated in the heating chamber. 

1920— U. S. #1,330,014 — STRAIGHT. 
“Apparatus for Distilling Oil-Bcar- 
ing Shale.” 

1920— U. S. #1,327,572-RYAN. “Proc- 
ess for Recovering Bituminous Mate- 
rial from Shale.” 


1920— U. S. #1,336,264 — TURNER, 
“Destructive Distillation of Car- 
bonaceous Materials.” 


1920-U. S. #1,341.517-PERRY. “Ap- 
paratus for Distillation of Peat, 
Coal, Shale and Wood, or Similar 
Materials.” 
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192CK-U. S. «^3400 — THURLOW., 
“Method of Obtaining Motor Fuels 
and Xaght Paraffin Oils from Shale; 
and Bensene, Toluene, and Solvent 
Naphtha from Coal.” 

1920-U. S. #1.350, 627-TEN BROECK 
and WESTON. “Rotary Diy-Dis- 
tilling Apparatus.” 

1920— U. S. #1 .342,741-DAY. “Process 
for Extracting Oils and Hydrocar- 
bon Material from Shale and Sim- 
ilar Bituminous Rocks.” . 

1920-.U. S, #1, 357,278-DAY. “Appara- 
tus for Producing Hydrocarbon Oils 
from Bhale.’^ 

1920-U. S. #1,358,662 - WALLACE. 
“Apparatus for Distilling Carbona- 
ceous Materials.” 

1920— U. S. #1,358,663 - WALLACE. 
“Process for Carbonizing Carbona- 
ceous Material.” 

1920-U. S. #1,358,664 - WALLACE. 
“Process for Distilling Carbonaceous 
Material.” 

1920— U. S. #1,361,005 - BRONDER. 
“Apparatus for Recovering Volatilis- 
able Material from Shale, etc.” 

1921— British #156,693 -ERDMANN. 
“Paraffin Wax.” 

Apparatus for separating paraffin wax 
from lignite tar, coal tar, shale tar, etc., 
by treatment with acetone, the tar and 
acetone being mixed in a closed vessel 
and passed through a jacketed cooling 
and crystallizing apparatus and into a 
closed vessel. 

1921— British #171,918 - DOLBEAR. 

“Treating Oil Shale.” 

Oil shale is ground to powder, mixed 
wHh water to form pulp, a small quan- 
tity of an oily liquid added and the 
mixture aerated. 

1921— British #188,686 - PALUSON’S 
(Parent Co.). LTD. “Extracted 
Hydrocarbon from Shale or Wood.” 
Shale or wood, etc., is treated in vacuo 
jivith superheated steam or an inert re- 
ducing gas or a mixture of these at high 
temperature to recover hydrocarbons or 
turpentine and resin oil. 


1921— British #189,542 — IRONSHDE. 

“Distilling Carbonaceous Materials.” 
In the distillation of carbonaceous mate- 
rial such as shale, coal, etc., the mate- 
rial is mixed with a heated granular 
substance such as sand, which supplies 
the necessaiy heat. 

1921 — British #189,977 — CURTIES. 

“Briquetting Oil Shales.” 

Briquettes proouced from Norfolk and 
other oil shales. Potassium or sodium 
nitrate or a mixture of these introduced 
into powdered shale to purify the shale 
from sulfur. 

1921— British #195, 719-SMITH. “Fuel.” 
Ground or pulverized oil wales are mixed 
with binding materials such as coal, tar, 
pitch, etc., and compressed into bri- 
quettes. 

1921— British #198.705 — PALUSONB 
(Parent Co.), LTD. “Distilling 
Plant.” 

Oils, bitumens and resins are obtained 
from shale by distilling materials in a 
current of steam or inert gas which 
moves at a high velocity. 

1921— Japanese #37,780-KUROKAWA. 

“Petroleum from Shale and Sands.” 
Shale or sands containing petroleum are 
crushed, mixed with a solvent, such as 
gasoline or crude petroleum, then with 
liauid having a higher density than the 
solvent, such as water, and allowed to 
stand. Petroleum and solvent are col- 
lected from the different layers. 

1921— U. S. #l,365,822-GALLOUPE. 
“Vertical Retort for Distilling Oils 
from Shale.” 

1921— U. S. #1,371, 16a-OINET. “Dis-’ 
tilling Oil from Shale.” 

1921— U. S. #1,373,698-ARD. “Distill- 
ing Shale in Molten Metal.” 

1921— U. S. #1,373,699^ARD. “Distill- 
ing Shale in Molten Metal.” 

1921— U. S, #1,373,890-JONE8. “VeN 
tical Retort with Superposed Hearths 
for Distilling Oil from Shale and 
Sands.” 

1921— U. S. #1,376,582 - RENDALL. 
“Method of Distillation.” 
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1921*--U. S. lM7M4a-YOUNQ. "Re- 
tort Adapts lor Distilling Shale. 
Oil-Sand or Coal ” ^ 

1921— U. S. 1H,38L?3^CHIEFFELIN. 
“Retort for Distilling Oil-Shale or 
Similar Materials" 

1921— U.S.fl.383^S-HEDGES. "Ap- 
paratus for Distillation of Oil Shale 

1921— U. S. 81.384,878 - WINGETT. 
"Furnace for Distillation of Oil 
, Shale or Similar Materials." 

1921-tU. S. 81,388.718-^ENSON. “Su- 
mrposed Horizontal Retorts for 
Distillation of Oil from Shale or 
Sand" 

1921— U. S. 81,389,203-LUTZ. "Appa- 
ratus for Distilling Coal or Shale." 

1921— U. S. 81,391.825 -GARLAND. 
“Apparatus for Devolatilizing Coal, 
Wood or Shale.” 

1921— U. S. 81,395,898-BISHOP. "Con- 
denser for Shale-oil, etc." 

1921— U. S. 81,396,173-FENTON. "Dis- 
tilling Oil from Shale." 

1921— U. S. 81,399,267-MAGRI. "Ap- 
paratus for Distilling Fuel and Bitu- 
minous Rocks," 

192Z-Briti8h 8183,823-KERN. "Dis- 
tilling Shale." 

Shale is ground and briquetted and 
heated in retort to 700®. After bitumen 
has been driven off, air is passed into 
retort and heating continued to 1050", 
A porous product is formed. 

.1922— British 8184.451-QUINAN. "Dry 
Distillation." 

Distillation takes place in a retort by 
the passage there through of hot ga.’^cs, 

1922— British 8192.040-WHITE. "Car- 
bonizing Coal, etc." 

In low temperature carbonization of 
coal, shale, etc., hot gas is cleaned and 
preheated before being again circulated 
through the retort. 

I92i-British 8193.276-PI NTSC H 
AKT.* GES. "Distilling Shale, etc." 
In dit rf^illing shale by internal heating 
with hot gaa the amount and tempera- 


ture of the gaseous distilling medium is 
regulated between the gasifying and dis- 
tilling chambers by introducing cold gas 
or air. 

1922— British 8196,680 — NESFIELD. 

"Desulfurizing Oils.” 

Mineral oils are desulfurized by impreg- 
nating them with HCl gas and air wasli- 
mg with NaOII or KOH and filtering 
by centrifuge to remove sulfur. 

1922— British 8197,069 — U N IT E D 
KINGDOM OIL CO., LTD. “Dis- 
tilling Shale." 

Combined distillation of shale and crack- 
ing and hydrogcn.ation of oil vapors. 

1922— Canadian 8220,517 — PLAUSON. 

“Treatment of Oil Shale." 
Hydrocarbon is e.\t meted from shale by 
t iiiuLsifying with water by a medmnical 
disintegration at very high speed. 

1922— U. S. 81,405,704-AIMS. "Anpa- 
ratiia for Distillation of Slinlc, 
Heavy Hydrocarbons or the Like." 

1922— U. S. 81,407, 017~Dl)NCAN. "De- 
stnictive Distillation of Coal, Shale, 
Woo<i or Similar Substances.” 

1922— U. S. 81.407,018-DUNCAN. "De- 
structive J^istillation of C'oal, Shale, 
Wooil or Similar Substances." 

1922— U. S. 81,411,237-DAY. Processes 
for Treating Hydrocarbon Oils." 

1922— U. S. 81,413.779 - RANDALL. 

“Rotary Retort," 

1922— U. S. 81,418,970-POOL. "Oil 
Separator." 

I922-U.S.81,42l.228-HEIMBUCHER. 
“Vertical Retorts for Treating Oil- 
Beanng Shah'." 

1922— U. S. 81,423,527 — JOHNS. 
“Method or Proceas of Distillation 
of Material Carrying a Percentage 
of Volatile Matter.” 

1922— U. S. 81.423, 716-IIEDGE8. "Dis- 
tilling Oil-Bearing Shale." 

1922— U. S. 81,425,074 - BUCKING- 
HAM. “Retort Furnace and CoiH 
densing Apparatus for Obtaining Oil 
and Gas from Oil Shales ana Oil 
Sands." 
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192^-U. 8. $l,426,64a-JOHNS. ^^Mate- 
rial Feeding Mechanism ” • 

1922— U. S. #l,428,45S-THOMPSON. 
“Hydrocarbons from Oil Shale.” 

1922— U. S. #1,428,S90-HILLE. “C^- 
trifugal Apparatus for Separating 
Shale Oils.” 

1922— U. S. #1,430,452— LEWIS. “Com- 
bined Gas Generator and Retort 
Apparatus for Distilling and Gasify- 
ing Coal, Shale, Lignite, Peat or 
Wood.” 

1922— U. S. #1,432,275-BUSSEY. “Ap- 
paratus for Distilling Volatile Hydro- 
carbons from Coal, Shale, or Lig- 
nite.” 

1922— U. S. #1,432,101 -DANCK- 
WARDT. “Distilling Oil Shales.” 

1922— U. S. #1,432,170-FENTON. “Ap- 
paratus for Feeding Finely Divided 
Shale, Oil-sand or Sulfur Ore into 
Retorts.” 

1922— U. S. #1,433,051— WELLS. ^‘Dis- 
tilling Oil from Shale or Other Solid 
Materials.” 

1922— U,S.#1,437,292-DEETER. “Ap- 
paratus for Distilling Shale, Coal, 
Wood, or Other Carbonaceous Mate- 
rials.” 

1922— U. S. #1,438,421 — ANENIUS. 
“Horizontal Retort for Distilling Oil 
from Oil Shale.” 

1923— British #195,090 — RED RIVER 
REFINING CO., INC. “Distilling 
Hydrocarbon Oils.” 

Distillation carried out under reduced 
pressures below an absolute pressure of 
25 mm. of Hg and preferably below 
5 mm. of Hg. 

1923— British #210,402 — DbLOISY and 
GRAUCE. “Distilling Solid Mate- 
rials.” 

Solid materials distilled by passage of 
heated current of gas; temperature con- 
trolled by addition of water, steam or^ 
cold gav. 


1923— British #212,053 — STARKEY. 
“Distilling Shale.” 

Shale passed through a series of rabble 
chambers heated exteriorly by gases 
flowing coimter to the direction of pas- 
sage of shale. 

1923 — British #212,770 — FAIR. 

WEATHER. “Distilling Ofl Shale.” 
Shale passes downward through a ver- 
tical retort heated externally by hot 
combustion gases and internally by heat- 
ing pipes. 

1923— British #213,046-STALLI. “Dis- 
tilling Oil Shale.” 

Distilled by partial combustion of a 
charge of material from which distil- 
late is conveyed to air-cooled condensers 
by the natural draft through the dis- 
tillation furnace. The temperature is 
not over 800* F. 

1923— British #213,100-PERRY. “Dis- 
tilling Shale, Peat, Wood or Similar 
Materials.” 

Hot gas is passed through a chamber 
charged with material to be distilled 
and the hot gases are passed to a by- 
product recovery plant and thence re- 
turned in a closed circuit to distillation 
chamber. 

1923— British #213,946-HEYL. “Desul- 
furizing Mineral Oils and Oil-Bearing 
Substances.” 

Distilled by an electric current while 
the material is in intimate contact with 
an aqueous salt solution and a catalyst. 

1923— British $216,922-LAMt>LOUQH. 

“Distilling Shale and Cracking Oils.” 
Vapors are cooled and uncondensed 
vapors are mixed with condensates ob- 
tained at each stage to increase the yield 
of saturated liquid hydrocarbons. 

1923— British #217,041— BO WATER and 
FUEL RECOVERY SYNDICATE, 
LTD. “Distilling Shale, etc.” 

In destructive distillation of carbonace- 
ous fuel or shale the latent heat of the 
steam is recovered by means of a heat 
exchanger of the cooler saturator type. 

1923 — British #217,174-HINSEL- 
MANN. “Destructive Distillation of 
Fuels or Oil Shale.” 

Distilled by passing through heated in- 
ert gases or vapors. 
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1923— British 1221,052 - TRUMBLE. 
"Duelling Shale, Peat, Lignite, 
CJoal, Wood, etc” 

Distillation effected in a closed retort 
under pressure by use of superheated 
gteam at about 800^ C. 


HOMRIGHOUS. “Apparatus for 
Extracting Oil from Shale.” 


1923— U. S. fl,467,7S7-DAY. “Hydro- 
carbon Oil from Shale.” 


1923— British 3223,652-PELL. “Retort 
for Distillation of Coal or Shale.” 
Coal or shale under treatment passes 
through tubes the distance between the 
walls of which is small as compared to 
their cross sectional wall. Tubes mounted 
in a common heating chamber so as to 
be free to expand individually or collec- 
tively. 

1923— Canadian 3234,228 — BROWN. 
“Apparatus for Treating Oil Shales.” 

1923— U. S. 31,441,380 — SIMPSON. 
“Vertical Retort Adapted for Dis- 
tilling Oil Shale.” 

1923— U. S. 31,441,542 -STRAIGHT. 
“Treating Oil-bearing Shale.” 

1923— U. S. 31,44S,423-ULKE. “Liquid 
Hydrocarbons from Peat.” 

1923— U. S. 31.447,296-DAY. “Appa- 
ratus for Extracting and Distilling 
Hydrocarbons from Oil Shale.” 

1923— U. S. 31,447,297-DAY. “Process 
for the Combined Solvent and De- 
structive Distillation Treatment of 
Oil Containing Earthy Material.” 


1923— U. S. 31,467,758-DAY. “Crack- 
ing Hydrocarbon Oils.” 

1923— U. S. 31,468,435-ZANDER. “Ap- 
paratus for Distilling Oil from 
Shale.” 

1923— U. S. 31,469,628-DUNDAS and 
HOWES. “Distilling Oil Shale.” 

1923— U. S. 31,471,492-LAMB. “Shale 
Retort.” 

1923— U. S. 31,471,088 - BALLARD. 
“Apparatus for Separating Oil and 
Gas from Wells.” 

1923— U. S. 31,473,616 -GARLAND. 
“Horizontal Cylindrical Retort for 
Distillation of Shale, Coal, and 
Other Materials.” 

1923— U. S. 31,473,722-EOGH. “Re- 
covering Volatilizable Values from 
Ores and Similar Substances.” 

1923— U. S. 31,474,357-GERCKE. “Ap- 
paratus for Distillation of Bitumen 
Materials.” 


1923— U. S. 31^.875-ULKE. “Appa- 
ratus for Hydrogenating Carbona- 
ceous Material." 


1923— U. S. 31,475,901-THOMF’SON. 
“Apparatus for Distilling Hydro- 
caroon Oils.” 


1923— U. S. 31,451,367-MARKO. “Gas 
from Oil Shale.” 


1923— U.S. 31,451,575-HOLMES. “Oil- 
shale Distilling Apparatus.” 

1923— U. S. 31,453,037— BOWIE and 
GAVIN. “Apparatus for Treating 
Oil Shale or Similar Materials.” 


1923-U. S. 31,458,357-POSTEL “A^ 
paratus for Extracting Volatile 
Products from Oil Shale or Sim- 
ilar Materials.” 

1923— U. S. #1,458,983— KIRBY. “Shale 

oa." 


1923-U. 8. #1.4«2, 023-STRONG. “Re- 
tort for Distillation of Oil-Shale. 


1923— U. S. 31,475,028-REILLY. “Ap- 

S aratus for Separating Oil from Oil- 
icaring Sands and Rocks.” 


1924— Canadian 3239, 089-DA VIS and 
WALLACE. “Apparatus for Dis- 
tilling Oil Shales and Similar Mate- 
rials.” 


1924— U. S. 3l,480,04S-GAVIN. “Re- 
tort, Hearth and Rabble Apparatus 
for Distilling Oil from Shale.” 


1924— U. S. 31.481,399-WEBEKT. “Dis- 
tillation 01 Powdered Coal and Other 
Carbonaceous Materials.” 


-U. S.31,482,677-DUNTEN.“Ra- 
ort for Distilling OU from Shale.” 
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1924— U. S. W.484^56- FENTON. 
^'Continuous System for Treatment > 
of Coal.” 

1924— U. S. #1,486^3-HACKSTAFP. 
"Oil from Shale.” 

1924— U. S. «l,487,541~COOGAN. “Ap- 
paratus and Method of Extracting 
Petroleum from Petroleum Sand 
and Shale.” 

1924— U. S. #1,487, 836-BROWN. "Ap- 
paratus for Distilling Oil from Shale 
or Similar Materials.” 

1924-U. S. #1,489,905-STALMANN. 
“Vertical Retort for Producing Oil 
from Shale.” 

1924— U. S. #1,490, 463-GROVES and 
• LAIN. “Vertical Retort for Oil- 
shale Distillation.” 

1924— U. S. #1,490, 945-SMITH. “Ap- . 

g aratus for Obtaining Oil from 
hale.” 

1924— U. S. #1,490,213-JENSON. “Oil 
from Shale.” 

1924— U.S.#1,490,3S7-WISNER. “Dis- 
tilling Hydrocarbons from Oil Shale 
or Similar Material.” 

1924— U. S. #1,491,290 -DAVIS and 
WALLACE. “Apparatus for Dis- 
tilling Oil Shales and Similar Mate- 
rials.” 

1924— U. S. #1,493,880-JENSON. “OU 
Shale Retort.” 

1924-U. S. #1,494,736 - COOPER. 
“Ammoniacal Gas from Bituminous 
Shale Deposits.” 

1924-U. S. #1,496,293 - BRONDER. 
“Apparatus for Destructive Distilla- 
tion of Oil Shale, Coal, Lignite, 
etc.” 

1924— U. S. #1,496,778 -HAMPTON. 
“Fuel Containing Bituminous Shale.” 

1924— U. S. #1,498,S28-ALEXANDER. 
“Apparatus for Destructive Distilla- 
tion of Oil-bearing Shale or Similar 
Materials.” 

1924— U. S. #1,498,917 -HUTCHINS. 
“Horisontal Rotatable Retort for 
Distillation of Coal, Shale or Other 
Materials.” 


1924— U. S. #l^,378-LAMPLOUQH 
and HARPER. “Retort 1^ Adapted 
for Treating Shale.” 

1924^U. S. #1,500, 323-JENKINS. “OU 
from Shale.” 

1924— U. S. #1,501,881 — BENNETT. 
“Retort for Distilling OU from 
Shales.” 

1924— U. S. #1,503,093-CATLIN. “Shale 
Distillation Plant.” 

1924— U. S. #l,503,234-FRANaS. “Re- 
tort for Shale Distillation.” 

1924— U. S. #1,504,772 - MANNING. 
“Purifying and Decolorizing Hydro- 
carbon Oils.” 

1924— U. S. #1,509,275 - WALLACE. 
“Vertical Retort for Distillinij Oil 
Shale, Coal or Other Bituminous 
Substances.” 

1924— U. S. #1,509,667— CATLIN. “Dis- 
tilling Shale or Other Carbonaceous 
Materials.” 

1924— U. S. #1,510,04S-DAY. “Method 
of Firing Retort Furnaces.” 

1924— U. S. #1,510,655-CLARK. “De- 
structive Distillation in Situ of Sub- 
terranean Deposits of OU Shale or 
Similar Materials.” 

1924— U. S. #1,510,983 - DOLBEAR. 
“Recovering Oil from Shale.” 

1924— U. S. #1,511,067 — RUSSELL. 
“Extracting Oil from Oil-bearing 
Strata.” 

1924— U. S. #1, 513,745-DAY. “Mineral 
Wax from Oil-bearing Shale.” 

1924— U. S. #1,513,746 -DAY. “Fuel 
Obtained by Extraction of Shale.” 

1924— U. S. #1,515.103-GAGE. “Appar 
ratus for Distillation of Shale or 
Other Materials.” 

1925- U. S. #i,522,985-TAFF. “Retort 
for Distillation of Oil from Shale.” 

1925-U. S. #1,523,942 -FORWOOD. 
“Oil from Shale.” 
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